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ABSTRACT 
The South Fork of the Ogden River, one of several heavily used mountain watersheds 
along Utah's Wasatch Front, was studied between February 1 and November 1, 1974, to 
determine the effects of recreation on water quality. 
Although the greatest impacts on water quality occurred during spring runoff, it was 
found that recreational use had a definite effect on water qUality. Bacteriological 
parameters were found to be the most sensitive indicators of contamination. 
Differences between heavy weekend and light weekday recreational use were 
reflected by differences in bacteriological counts. Also, it appears that changes in bacterial 
water quality were more closely correlated with high intensity, short duration use rather 
than with the overall number of visitor days use received at a recreational site. 
The results of this study indicate that improvements are needed at several 
recreational sites. Studies to investigate the improvement of recreational facilities along the 
South Fork are recommended. 
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INTRODUCTION 
Origin and Nature of Problem 
In recent years, recreational use of mountain 
watersheds along Utah's Wasatch Front has been 
increasing at a rapid rate. The increase of recreational 
use can be attributed to the population growth of the 
Salt Lake Valley, development of recreational 
facilities along mountain streams, and the location of 
metropolitan areas close to the Wasatch Mountains. 
Since the most popular recreational activities take 
place on or near streams and reservoirs, public 
administrators, developers, and interested citizens 
have recently expressed concern about the quality of 
mountain streams. Also, managers and planners are 
seeking information and ways which will help them in 
making decisions about future recreational use and 
development. 
Although water quality studies have been con-
ducted previously on several watersheds, the data 
collected thus far is generally inconclusive in deter-
mining whether or not recreational use is having a 
significant impact on water quality. For this reason, 
this project was undertaken to provide public officials 
and others involved with useful data to assist them in 
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guiding the use and development of recreational 
watersheds. The basic purpose of this study was to 
select a heavily used mountain stream for which little 
useful data are available, and to sample it intensely 
enough to collect meaningful water quality informa-
tion. The data will be used to make suggestions for 
incorporation into a management scheme for the 
watershed studied. 
Objectives 
1. To investigate the impacts of recreational use 
on the water quality of a heavily used mountain 
stream. 
2. To determine sources of possible pollution. 
3. 
4. 
To determine if correlations exist between 
recreational use and changes in water qUality. 
To provide information which will assist plan-
ners ahd administrators in developing an 
approach for the management of present and 
future recreational use and development. 

LITERATURE REVIEW 
Land Use Effects on Water Quality 
In developing any water quality management 
plan, it is necessary to have a knowledge of the land 
uses contained within a watershed and an under-
standing of the possible polluting effects each use 
might have. This must be followed by a comprehen-
sive sampling program. Since most recreational water-
sheds contain multiple uses, it is important to collect 
samples at frequent intervals and to analyze them for 
parameters that will indicate which land uses have the 
most significant effects on water quality and where 
and how much contamination is taking place. 
The level of contamination can only be evalua-
ted by comparing water quality changes with natural 
water quality levels. Since few watersheds are com-
pletely free from any type of unnatural land use, it is 
often difficult to determine what characteristics a 
body of water would have if it had remained in its 
pristine state. Research has done little to define 
natural water quality. Fish (1972) concluded that the 
baseline quality of any stream or lake is a function of 
the chemical and physical weathering which takes 
place within the ' watershed and that there is no such 
thing as naturally pure water. Even rainwater contains 
10-20 mg/l TDS. Ruane and Fruh (1973) found that 
the baseline water quality of mountain streams varies 
from season to season and year to year and concluded 
that changes in intensity of storm runoff and in 
flowrate are the most important factors in causing 
changes in natural water qUality. 
Wildlife also has an influence on natural water 
quality. Fair and Morrison (1967) suggested that 
naturally occurring potable surface water is a rarity. 
Salmonellae and other enteric organisms were found . 
in high mountain streams in Colorado, and it was 
concluded that they originated from the feces of wild 
animals. In a similar study in Montana, Bissonnette 
(1971) found that on a mountain watershed, wild 
game activity caused higher bacteriological counts 
than human use. It is also well known that bacteria 
can come from soil and vegetation as well as from 
wildlife. Because of variable natural quality of 
mountain streams, it is best to establish baseline 
characteristics by collecting samples during times of 
the year when land uses are least likely to affect 
water qUality. 
Among land uses common to many watersheds 
in the West is grazing by sheep and cattle. Kunkle and 
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Meiman (1967) found that grazing can have a marked 
effect on the water quality of mountain streams. 
Fecal coliform counts were found to . be sensitive 
indicators of grazing intensity. In a similar study, 
Darling (1973) used total coliform counts to con-
sistently demonstrate the impacts from sheep and 
cattle grazing. Total coliform densities were also used 
effectively to reflect the variation in grazing intensity 
on a diurnal basis. 
Various types of agricultural land uses may also 
have adverse effects on water quality. Runoff from 
feedlot and dairy farm operations is an obvious 
source of possible contamination. Miner et a1. (1966) 
characterized feedlot runoff as containing significant 
concentrations of nitrates, chlorides, and phosphates 
and high counts of coliform and fecal streptococci 
bacteria. Highest concentrations in the runoff 
occurred during the warmest part of the year. 
Minshall et a1. (1970) found that when manure from 
feedlot operations was applied to the soil or left in 
drying beds, a large portion of the nutrients con-
tained in the manure was lost to overland flow during 
times of heavY runoff. As much as 20 percent of the 
nitrogen, 13 percent of the phosphorus, and 33 
percent of the potassium was lost to overland flow. 
Crop lands have also been found to be possible 
sources of water pollution. It is well known that 
nutrients found in fertilizer are often lost from the 
soil as a result of runoff. McCarty (1967) showed that 
four to eight times as much nitrogen and phosphorus 
was drained from a fertilized field as compared to an 
unfertilized field. Even unfertilized crop land can 
affect water quality through runoff and irrigation 
return flow. Weidner (1969) found that runoff from 
land cultivated with row crops contained significantly 
higher concentrations of TDS, SS, BOD, phosphates, 
and nitrates than uncultivated land. 
The development of summer and recreational 
homes along mountain streams may be of concern as 
a possible source of pollution. Improper disposal of 
sewage is the most likely cause of contamination 
from these types of developments. Pollution from 
human sources is characterized by high concentra-
tions of nitrogen and phosphorus and high densities 
of total and fecal coliforITIS. Nitrogen and phosphorus 
may stimulate undesirable growth when applied to a 
stream or lake in excessive concentrations. In study-
ing the effects of nutrients from sewage on 
eutrophication, McCarty (1967) estimated that the 
average human excretes 1.4 lbs P and 11 lbs N per 
capita per year. Under conditions of prolonged use of 
faulty disposal systems, a small group of people could . 
make a significant contribution to the nutrient 
concentration of a small stream. 
In addition to poorly constructed vault privies , 
septic tank failure can be an important cause of 
contamination from summer home sites. McGauhey 
and Winneberg (1964) determined that the most 
common cause of septic tank failure resulted from 
the location of drain fields in unsuitable soil. Poor ' 
soil becomes clogged with suspended solids and 
prevents the adequate removal of nutrients and 
bacteria. Often septic tanks are located too close to a 
stream or river. Hall and Sproul (1971) conducted 
investigations into the effects of summer home 
developments on water quality and determined that 
septic tanks should be located at least 100 feet away 
from any body of water for the drain field to 
adequately remove nutrients, suspended solids, 
bacteria, and viruses. Viruses are the most difficult to 
remove, since they are capable of moving further 
through the soil than other contaminants. 
In recent years, a number of studies have been 
made to determine the nature and extent of water 
quality changes in mountain streams resulting from 
recreational use. While water quality deterioration has 
been observed, the results of most studies indicate 
that there is little correlation between the quantity of 
pollution and the extent of recreational use. In an 
investigation into the effects of recreational use on 
municipal watersheds in the Pacific Northwest, 
Benedetti (1964) determined that there was very 
little change in water quality. Maintenance of water 
quality was attributed to good management. The 
most significant effect of recreation was found to be 
the disruption of soil and vegetation around the water 
causing heavier contamination during times of runoff. 
In a survey of studies conducted on five separate 
watersheds, Carswell et al. (1969) found that there 
was little or no deterioration of water quality as a 
result of recreation permitted on streams and reser-
voirs of mUnicipal watersheds. It was concluded that 
the effects of recreation on aesthetics, damage to 
facilities, complications in administration of public 
property, and political and sociological impacts were 
of greater significance than the effects of recreation 
on water qUality. 
In studying the Boundary Waters Canoe Area of 
Minnesota, Barton (1969) observed that there were 
some serious water quality problems attributed to 
recreational use. It was estimated that recreational 
visitors contributed approximately 9 tons NaCl, 1 ton 
P, and 13 tons N to the waters of this remote area in 
one year. Although this amount might be small when 
compared with the possible contribution from natural 
sources, it could be enough to upset the delicate 
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balance of aquatic life in those waters. An extensive 
study in Oregon and Washington by Lee et al. (1970) 
involved the chemical and bacteriological analysis of 
three mountain watersheds over a period of two 
years. The results showed that there was no sig-
nificant differences between the effects of a heavily 
used recreational area on water quality as compared 
with the effects of lightly used and closed watersheds. 
It was concluded that recreational use of an area is 
not always followed by high coliform counts. Also , it 
was determined that wild animal populations were 
responsible for most of the indicator organism 
densities, particularly at low levels of streamflow. 
Bissonnette (1971) observed that a watershed 
closed to all human use had higher bacteriological 
counts than a watershed open to human use. One 
year later, the closed watershed was opened to 
recreational and other uses and the bacteriological 
counts dropped sharply. Bissonnette concluded that 
the high counts were the result of wild game. 
Chemical analysis of the two watersheds did not 
account for differing bacterial densities. Brickler and 
Lehman (1973) conducted water quality investiga-
tions on recreational watersheds in the White 
Mountains of Arizona. Although the study of 
mountain streams has not been completed at this 
writing, the study of recreational lakes shows some 
interesting results. While at no time was there a 
serious pollution problem in any of three lakes, it was 
found that fecal coliform counts were highest around 
heavily used areas such as boat docks, restaurants, 
and summer homes. It was also found that nitrates 
and phosphates reached their highest concentrations 
in mid summer in the most heavily used lake, but 
concentrations in lightly used lakes remained rela-
tively constant throughout the recreational season. 
Brickler and Lehman (1973) concluded that construc-
tion of summer homes was the most significant cause 
of pollution and that fecal coliform counts were the 
most sensitive indication of contamination. 
King and Mace (1974) conducted investigations 
into the effects of recreation on water quality of 
lakes in the Boundary Waters Canoe Area. A number 
of campsites on several different lakes were selected 
for study. Of the parameters measured, only the total 
coliform populations and available phosphate con-
centrations seemed to be affected by recreational use 
of campsites. It was concluded that the leaching of 
effluent from pit privies near ~he campsites was 
probably responsible for water quality changes. 
Shoreline activities such as swimming, washing dishes , 
cleaning fish, and boat launching were also listed as 
probable causes of contamination. 
Even though little has been proven to this date 
to indicate that recreation has a significant effect on 
the water quality of mountain streams, this does not 
remove the need to be concerned about the effects of 
future recreational use. The United States is currently 
undergoing a phase of rapid, but poorly planned, 
recreational development. It has been estimated that 
by 1980 there will be 18.3 billion recreational 
occasions per year in this country. By 2000, the 
number is expected to reach 30 billion occasions 
annually (NIPCC, 1971). According to Storey and 
Ditton (1970), most recreationists prefer water 
related activities. At present, 44 percent of all 
recreational activity is water based and that pro-
portion is steadily increasing. With recreational 
pressure increasing on mountain watersheds, it is 
more important than ever for planners and managers 
to develop effective approaches for evaluating the 
environmental impacts of expanding recreational use 
and development. Basic to any approach is a com-
prehensive water sampling program. 
Establishing a Sampling Program 
Any good water quality monitoring program 
should be preceded by carefully established objec-
tives. While public health concerns are usually of 
prime interest, a comprehensive program should be 
multifaceted. From a recreational management point 
of view, Brigham et al. (1966) have suggested that 
water quality data should provide information which 
will assist administrators in protecting public health, 
providing quality recreational experiences, and main-
taining adequate recreational facilities. Public health 
standards are valuable tools in helping managers to 
interpret results and meet objectives. One of the most 
important standards for recreational waters as estab-
lished by the Environmental Protection Agency 
(1972) is the limit of 1 000 total coliforms per 100 ml. 
This applies to waters where primary contact 
activities are commonly encountered. Some states 
have adopted stricter standards. Utah, for example, 
has adopted a bathing water standard of 50 total 
coliforms per 100 ml. However, this applies primarily 
to public swimming pools as opposed to mountain 
streams. The National Technical Advisory Subcom-
mittee for Recreation and Aesthetics considers fecal 
coliform counts more representative of fecal con-
tamination and has suggested a standard of 200 fecal 
coliforms per 100 ml for primary contact recreational 
waters. 
The most important reason for careful 
formulation of objectives is to assist the water quality 
surveyor in analyzing the water for components 
which will yield meaningful results. Analytical para-
meters should be selected on the basis of their ability 
to identify sources of pollution. Among chemical 
constituents of water, nitrogen and phosphorus are 
perhaps two of the most important as identifiers of 
pollution. Miner et al. (1966) observed that nitrogen 
in the form of NH3 can be a significant characteristic 
of fecal contamination. In studies of cattle feedlot 
s 
runoff, it was found that the runoff contained 
between 2.6 and 13.9 mg/1 NH3 -N per animal. 
Phosphate concentrations were also increased as a 
result of fecal contamination. Other characteristics of 
cattle feedlot runoff include increased concentrations 
of N02 -N, Cl- , and SS. Nand P may also indicate 
several other types of contamination. McCarty (1967) 
points out that nitrogen, in the forms of N02o, N0 3 , 
and ~, and phosphorus, measured as total P and 
orthophosphate, may reflect contamination from 
humans and animals , fertilizer, detergents, industrial 
wastes, or weathering of soil and minerals. Also, BOD 
should be used in conjunction with any other 
chemical analysis to determine if contamination is 
from an organic source. Other physical and chemical 
parameters which should be monitored routinely, 
according to Kittrell (1969), include alkalinity, hard-
ness, TDS, conductivity, pH, and temperature. 
Although chemical and physical parameters are 
necessary to any sampling program, they are generally 
not specific in identifying the particular type of 
activity responsible for pollution. This is particularly 
true in a multiple use watershed. Perhaps the best 
way to identify contamination from humans and 
animals is to measure the concentrations of coliform 
bacteria. Since some types of coliforms are found in 
the soil, it is necessary to measure fecal as well as 
total coliforms to identify fecal contamination. Peter-
sen and Boring (I960) used coliform counts to assess 
the impacts from recreation and grazing on two 
isolated mourltain streams. Although it was found 
that these uses had an influence on coliform counts, 
it was not determined how much of an influence 
came from specific land uses and how much was 
naturally occurring. It was found that a single source 
of contamination affected a stream for several days 
and that, in the streams studied, total coliforms 
survived for four or five miles downstream from a 
source of contamination. Kabler and Clark (1960) 
determined that fecal coliform counts are more 
reliable indicators of fecal contamination than total 
coliform counts, but found that, in water, fecal 
coliforms have a much shorter survival time than total 
coliforms. From this it can be determined that 
location of sampling sites and frequency of collection 
are very important factors in determining the location 
and extent of fecal pollution. 
Kittrell and Furfari (1963) determined that 
coliform counts were not only related to levels of 
organic loading, but also determined by temperature, 
rainfall, runoff, stream characteristics, pH, and 
turbidity. It was also observed that total coliform 
counts actually increased under conditions of suitable 
stream temperature and pH. The growth of some 
types of coli forms indicates that total coliform 
counts may leave a lot to be desired in reflecting 
organic loading. 
In a study of mountain streams by Morrison 
and Fair (1966), it was found that runoff was the 
most important factor in influencing bacteriological 
counts. Coliform counts, as well as chemical con-
centrations, were found to be highest during times of 
overland flow. However, the only chemical parameter 
that was found to be directly related to coliform 
counts was the orthophosphate concentration. It was 
concluded that coliform counts were a function of 
the wetted stream perimeter, dilution, and stream 
velocity. In a similar study by Kunkle and Meiman 
(1967), it was found that the highest total and fecal 
coliform counts occurred during the spring runoff 
and the lowest counts occurred during the winter. 
Fecal coliform counts were found to be the most 
reliable indication of pollution, although it was also 
observed that turbidity and suspended solids measure-
ments were related to contamination and followed 
the same fluctuations as bacteriological counts. 
In a continuation of mountain stream studies, 
Kunkle and Meiman (1968) determined that coliform 
counts varied on a diurnal basis, as well as seasonally 
and with land uses. Coliform counts were found to be 
highest in the evening and lowest in the afternoon. 
From this, it was concluded that the die-off rate of 
coliform bacteria is a function of radiation as well as 
water temperature and that bacteriological samples 
should be collected at about the same time each day 
to ensure meaningful comparisons. In addition to 
total and fecal coliform counts, fecal strep counts 
were also taken. It was found that as a result of storm 
runoff, fecal strep counts increased by eight times, 
total coliform counts by six times, and fecal coliform 
counts by four times. It was also observed that the 
most accurate appraisal of land use impacts was 
obtained by measuring coliform counts during times 
of flushing. 
The purpose of measuring coliform densities is 
to get an indication of the presence of pathogens. 
High coliform counts represent a high probability 
that pathogens are present. However, studies by 
Gallagher and Spino (1968) point out that low total 
and fecal coliform counts do not by themselves 
indicate an absence of pathogens. Salmonellae and 
other pathogens were isolated in water containing 
fewer than 1000 total coliforms per 100 mI, the 
acceptable standard for recreational waters. Geldreich 
(1970) has suggested that fecal coliform counts are 
more sensitive in indicating pathogens. It was found 
that salmonellae occurred 85 percent of the time 
when fecal coliform counts were between 200 and 
2000/100 mI. Smith and Twedt (1971) observed that 
no salmonellae were isolated at concentrations of less 
than 200 fecal coliforms per 100 mI, but that in 
almost every case for densities higher than this, these 
pathogens were found. It was also found that the 
higher the ratio of fecal coliform to fecal strep, the 
greater the likelihood of finding salmonellae. 
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Identification of Recreation 
Originated Contamination 
Probably the most useful water quality data in 
connecting recreational use with water pollution is 
the bacteriological information. This includes total 
and fecal coliform and fecal strep counts. An 
understanding of these survival times of bacteria is 
important in interpreting the significance of 
population densities. In studying survival times, 
Geldreich (1970) found that for Streptococcus bovis, 
only 10 percent survive in water after one day. It was 
also found that 20 percent of fecal coliforms, 40 
percent of soil coliforms (Enterobacter aerogenes), 
and 70 percent of Streptococcus faecalis survive after 
one day in water. Partially because of the longer 
survival time for Streptococcus faecalis, Geldreich 
suggested that fecal strep counts be used in 
conjunction with coliform counts to give a more 
accurate indication of the origin and extent of fecal 
contamination. He also proposed that a fecal strep 
limit of 100 counts/ 1 00 ml be used in conjunction 
with a fecal coliform limit of 200 counts/IOO ml for 
recreational waters. 
Geldreich has also suggested that fecal strep 
counts can be extremely useful in determining the 
source of pollution. Although fecal coliform counts 
have an excellent positive correlation with fecal 
contamination from warm blooded animals, they do 
not differentiate between contamination from 
animals or humans. Geldreich (1970) found that 
Streptococcus bovis and equinus are found in very 
large numbers in warm blooded animals other than 
man. However, they are also the most sensitive to 
rapid die-off outside the intestinal tract and therefore 
are somewhat difficult to isolate. On the other hand, 
Streptococcus faecalis is rather unique to the human 
intestinal tract and has a longer survival time outside 
the tract than fecal and total coliforms and other 
types of fecal strep. However, caution must be 
observed when using raw fecal strep counts to 
indic~te human pollution. Not all strains of fecal 
strep can be attributed to fecal contamination. For 
example Streptococcus faecalis liquifacien is found in 
soil and on many types of vegetation. Because of the 
diversity in origin and the shear numbers of fecal 
strep, these counts often are higher than either fecal 
or total coliform counts. 
Cooper and Ramadan (1955) have suggested 
that shear numbers of fecal strep counts be used to 
differentiate between humans and animals since 
Streptococcus bovis is so much more numerous in 
animals than Streptococcus faecalis is in humans. 
Kenner et al. (1960) also suggested using relative 
counts of fecal strep when it is not possible to 
distinguish between types of fecal strep. As examples 
of relative numbers of fecal strep in feces, there are 
approximately 1.3 million/gram in cattle feces, 38 
million/gram in sheep feces, and 3 million/gram in 
human feces. Kenner et al. (1960) also pointed out 
that humans have a higher percentage of the 
enterococcus group of streptococci than animals. In 
human feces, 76.3 percent of the streptococci is of 
the enterococcus group, while only 12.3 percent is 
for cattle and 24.8 percent is for sheep. It was also 
determined that in animals, the fecal strep counts are 
higher than the fecal coliform counts and that the 
reverse is true in humans. 
Geldreich and Kenner (1969) used this 
relationship to propose the use of a fecal 
coliform/fecal strep ratio to determine the exact 
origin of contamination. It was determined that in 
human feces there are four times more fecal coliform 
than fecal strep and that the FC/FS ratio is 
approximately 4.4. However, for farm and wild 
animals, it was found that the FC/FS ratio was less 
than one. For example, sheep were found to have a 
ratio of about 0.4 and cattle, a ratio of 0.2. The use 
of the FC/FS ratio was applied to recreational waters, 
but with little success. It was found that this 
approach was applied more successfully in detecting 
and evaluating contamination from point municipal 
discharges rather than from diffuse source 
recreational use. In spite of its limitations, the FC/FS 
ratio approach appears to be the most reliable 
method available for tracing recreation induced 
pollution back to its source. 
A modification of the FC/FS ratio was 
proposed by Ohio River Valley Sanitation 
Commission (ORSANCO, 1971). This approach uses 
the fecal coliform/total coliform ratio to measure the 
effects of human contamination on a river or stream. 
However, use of the FC/TC ratio was suggested more 
as a measure of the seriousness and extent of human 
fecal contamination rather than to differentiate 
between sources of pollution. To date, then, the most 
effective methods available for identifying 
recreationally caused pollution of mountain streams 
involve the comprehensive monitoring of appropriate 
water quality aspects coupled with extensive sanitary 
and land use surveys. 
Water Quality in a 
Managemen t Approach 
The main difficulty in using water quality as an 
approach to developing management plans for 
recreational watersheds appears to be in the 
manipulation and interpretation of data. The goal of 
a good water quality management scheme should be 
to assist planners and administrators in making 
decisions as simple and objective as possible. Since no 
approach of this nature can be based entirely on 
objective data, a management scheme must alSo. 
7 
incorporate ways of making subjective decisions. The 
literature contains numerous approaches to water 
quality management to assist planners in making 
subjective as well as objective decisions. Management 
schemes may be based on approaches ranging from 
ones as simple as mapping to complicated ones 
involving mathematical modeling. However, most are 
derived from point source data and require 
correlations between use levels and water quality 
changes. Very few are acceptable in utilizing data 
from diffuse as well as point sources such as that 
obtained from recreational watersheds. 
Many general water management and planning 
concepts are mentioned in the literature. Benefit-cost 
concepts, such as those outlined by Knetsch (1974), 
are typical of planning approaches applied to 
waterbased recreation. Knetsch (1974) has placed 
heavy emphasis on the economic determination of 
value and has suggested that the value of most 
recreational developments can be estimated from the 
following approaches: (1 ) Value is determined by the 
gross expenditure participants make in order to enjoy 
a particular type of recreation, (2) the ultimate worth 
of recreation is derived from the market value 
approach, (3) recreational value is equal to the cost of 
providing it, and (4) value depends upon the 
willingness of consumers to pay for a given amount 
and quality of recreation. Knetsch (1974) does not 
neglect environmental considerations, but places 
emphasis on economic factors because they are more 
readily meas rable. 
While many other planning approaches are 
applicable to recreational water quality management, 
a complete review would be too exhaustive for the 
purposes of this study. There are, however, two 
common approaches worth mentioning. Keene and 
Strong (1968) have proposed the concept of carrying 
capacity to assist planners in determining maximum 
use levels an area can sustain. All components of a 
land use scheme, both objective and subjective, are 
manipulated so that use levels for desired 
environmental quality might be expressed in terms of 
optimal capacity. Another concept which is 
frequently used in environmental planning probably 
gained popularity from McHarg (1969). It involves 
mapping techniques in which environmental impacts 
and their seriousness are mapped out in a series of 
overlays and colors to give a visual plan of desirable 
and undesirable use patterns. Actually, it is not a 
plan, but rather an expression of physical, social, and 
economic goals. 
In the long run, any water quality management 
plan is essentially a land use plan. Eventually land use 
controls will be required to maintain water quality in 
all heavily used lakes and streams. Howells (1971) 
maintains that any water quality plan which does not 
include land use controls and stream classification is 
doomed to failure. illtimately the economic forces 
associated with land development will determine 
water quality unless controls are imposed. Although 
comprehensive land-water resource planning and 
management are necessary, it does not solve the 
problem by itself. A public conscience is also required 
to preserve water quality and quality recreational 
experiences. Under the best conditions, however, 
water quality cannot be expected to remain 
unchanged. According to Ongerth (1964), wherever 
recreation is permitted, some contamination will 
occur. The goal of management is not to eliminate all 
contamination, but to reduce it to acceptable levels. 
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This must be accomplished by constructing and 
maintaining proper sanitary facilities at recreational 
sites, providing sufficient personnel to supervise the 
public, and by educating the public of their 
responsibility to the environment. 
In conclusion, each water quality plan must be 
unique. Every watershed is different and no plan can 
be expected to have a wide range of applications. In 
the case of recreational water quality, management 
plans can be expected to have a particularly narrow 
range of application. The type of approach must 
depend almost entirely upon the nature of the water 
quality data obtained. 
METHOD OF PROCEDURE 
Description of the Study Area 
The South Fork of Ogden River was selected as 
the principal study area for this project. There are 
several reasons why this particular watershed was 
chosen. First, the South Fork receives intense 
summer recreational use as a result of its close 
location to the City of Ogden and Ogden Valley. 
Second, very little meaningful water quality data have 
been collected thus far on this river. Third, plans have 
been proposed to increase the use of existing 
recreational facilities and to construct new 
recreational developments along the South Fork 
drainage. Fourth, public officials have acknowledged 
that some of the facilities are out-dated and suspect 
recreation caused contamination of the river. As a 
result, they are concerned about the possible effects 
increased recreational use might have on water 
quality. 
The South Fork drains an area of 
approximately 170 square miles and is fed primarily 
from water flowing from Causey Reservoir, located 
approximately 19 miles east of the City of Ogden. 
The river flows west for about 11 miles and empties 
into Pineview Reservoir. Practically all of the 
recreational facilities are located around Causey 
Reservoir and along the seven mile stretch 
immediately below the dam. There are six private 
group camps, eight Forest Service picnic and 
campgrounds, a riding stable, a county park, and a 
bar and cafe located in this region. These facilities are 
described in Table 1. In addition a number of private 
summer homes are located along the river. 
Part of the reason for the concentration of 
recreational facilities along the South Fork can be 
attributed to the location of the river adjacent to the 
popular Ogden Valley Recreational Area. According 
to the Utah State Department of Highways (1972), 
50.6 percent of all weekday traffic and 78.2 percent 
of all weekend traffic traveled into the Ogden Valley 
area for recreation in 1971. While most of this traffic 
stops at Pineview Reservoir, a significant portion 
continues on to the South Fork. An estimation of the 
monthly daily average weekday and weekend traffic 
flowing into the South Fork area for the years 1971 
and 1974 was obtained from data supplied by the 
Utah State Department of Highways (1972, 1974). 
From this information, traffic flow patterns between 
February and October are depicted in Figure 1. 
Table 1. Major recreational areas along the South Fork of the Ogden River.a 
Area 
Eagles Camp 
Ogden Stake Camp 
Magpie Campground 
Hobble Campground 
Botts Flat Campground 
Weber Stake Camp 
South Fork Campground 
Hawthorne Campground 
Meadows Campground 
Willows Campground 
Lariat Picnic Area 
Camp Beaver 
Camp Red Cliffe 
Red Rock Ranch 
Weber County Memorial Park 
Camp Kiesel 
Description 
Private camp for fraternal order 
L.D.S. Church camp-private facilities 
USFS campground, PAOT-170,b 34 family units, 
4 rest rooms 
USFS campgroun"d, PAOT-40, 8 family units, 2 rest rooms 
USFS campground, PAOT-55, 11 family units, 2 rest rooms 
L.D.S. Church camp-private facilities 
USFS campground, PAOT-185, 37 family units, 4 rest"rooms 
USFS campground, PAOT-200, 10 family units, group 
picnic area for 150 people, 3 rest rooms 
USFS campground, PAOT-130, 26 family units,S rest rooms 
USFS campground, PAOT-65, 13 family units, 1 rest room 
USFS picnic area, undeveloped 
Private group facilities 
Private camp-Girl Scouts of America 
Private facility-private recreational horseback riding 
County owned campground and picnic area 
Private camp-Boy Scouts of America 
aU.S. Forest Service unpublished data (1974) and Weber County Planning Commission (1967). 
bPotential at one time. 
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Size 
Unknown 
80 acres 
22 acres 
3 acres 
4 acres 
4 acres 
30 acres 
20 acres 
40 acres 
10 acres 
10 acres 
Unknown 
12 acres 
Unknown 
215 acres 
(40 deve!.) 
22 acres 
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Figure 1. Traffic flow patterns and increases in use between 1971 and 1974 along U-39 at the mouth of South 
Fork Canyon. 
The heavy recreational use of the South Fork is 
primarily restricted to weekends and summer months. 
In spite of a short recreational season, the use is very 
intense. Although no use data are available for private 
facilities, an indication of the heavy use of the area is 
obtained from use data for the major Forest Service 
campgrounds for the years 1970 and 1974. The data 
supplied by the U.S. Forest Service (l974) is shown 
in Table 2. Comparisons of the seasonal number of 
visits and visitor days for the 1974 recreational season 
at Forest Service facilities are shown in Figure 2. 
These data represent an overall increase of 
approximately 30 percent in number of recreational 
visits between 1970 and 1974. Increases for use in 
individual campgrounds are shown in Table 3. 
According to District Ranger Ritchie (l974), the rate 
of recreational use has been increasing at a rate of 10 
percent per year for the last 10 years and he has 
suggested that all Forest Service facilities along the 
South Fork need updating. 
Contamination of the South Fork from 
recreational use has been suspected for some time by 
the U.S. Forest Service. Murdock (1974) of the 
Forest Service reported that sewage in several vault 
privies was observed to rise and fall with the water 
table, suggesting leakage from the privies. However, it 
could not be proven that the vaults were leaking into 
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the river. From studies conducted in 1972, the Forest 
Service found high concentrations of NH 3-N and 
suspected contamination from campgrounds and/or 
people floating down the river on innertubes. 
Additional studies by the Forest Service indicate that 
improvements in campground sewage disposal 
systems need to be made. 
Another cause for concern along the South 
Fork comes from a number of septic tank drain fields 
located along the river. According to Schwartz (1974) 
of the Weber County Health Department, it is 
possible that contamination could be occurring from 
septic tank drain fields constructed for summer 
homes along the river. Some of the older summer 
homes have been suspected of having substandard or 
improperly located septic tank systems. Group camps 
are inspected periodically to insure that they have 
suitable sewage disposal systems, but private home 
disposal systems are not subject to inspection unless 
it can be determined that there is leakage. According 
to a survey conducted by the U.S. Soil Conservation 
Service (l973), the soil along the river is classified 
unsuitable for septic tank absorption fields because of 
highly permeable soil and seasonally high water 
tables. A proposed recreational development, South 
Fork Ranchettes, was found to have soil which 
allowed excessively rapid filtration. Because of the 
possibility that aquifers might become polluted if 
drain fields were constructed, the county health 
department has, for the time being, halted 
development of recreational home sites in that area. 
In addition to concern about contamination 
from existing facilities, public officials are concerned 
about the possible effects of future developments. 
The South Fork area is under pressure from 
developers for expansion of recreational facilities 
along the drainage. Most of these developments are 
ClNsey Dam 
Weber 
Memorial 
Park 
Camp Red Cliff 
Camp Beaver 
Willows C. G. 
Upper 
Meadows C. G. 
Meadows C. G. 
Hawthorne Group 
Picnic Area 
Hawthorne C. G. 
South Fork C. G. 
Botts C. G .
Hobble C. G. 
_pll C.G. 
Summer Homes 
Eagles Camp 
Eagles Trailer 
Pork 
HIgh use level - weekends 
~ SFO-4 
f-l 
cp SFO-5 
---C) SFO-6 
cp SFO-7 
( SFO-8 
..... 
I 
~p SFO-9 
Low use level 
cp SFO-IO 
Very high use level - weekends 
Low - moderate use level 
<p SFO-II 
( 50'00 10000 
for mountain home sites. A brief description of 
future developments that are presently planned for 
the area is contained in Table 4. Although many of 
the lots in these developments have been sold, actual 
development is questionable in many cases because of 
lack of approval from county health and planning 
agencies. 
Besides recreation, there are several other 
additional uses along the South Fork. Along the 
lower reaches of the river, just east of Huntsville, the 
o No. of visits 
• Visitor days 
; 
15000 20000 2 
Number of vl,ltt or vl.ltor days 
Figure 2. Intensity of seasonal use for recreational facilities along the South Fork for 1974. 
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Table 2. Comparison of use of U.S. Forest Service campgrounds along the South Fork of the Ogden River 
between 1970 and 1974 (139 day use season).a 
Potential 
Campground at One Year 
Time 
Magpie 170 1970 
1974 
Hobble 40 1970 
1974 
Botts Flat 55 1970 
1974 
South Fork 185 1970 
1974 
Hawthorne 200 1970 
Group 1974 
Meadows 130 1970 
1974 
Willows 65 1970 
1974 
aU.S. Forest Service unpublished data (1974). 
Table 3. Percent increase in recreational use of camp-
grounds along the South Fork of the Ogden 
River between 1970 and 1974. 
Campground 
Magpie 
Hobble 
Botts Flat 
South Fork 
Hawthorne Group 
Meadows 
Willows 
% Increased Use 
Visi tor Days 
41.7 
90.9 
31.0 
19.4 
56.8 
-15.5 
27.1 
Visits 
50.0 
93.0 
18.5 
24.0 
9.9 
6.7 
5.3 
area is primarily agricultural. Several dairy operations 
and small farms are located in this area. During the 
summer, water is diverted from the river through 
several irrigation canals and some of the irrigation 
return flow is discharged into one of two branches of 
the South Fork before it enters Pineview Reservoir. 
In the upper drainage of the South Fork, principally 
along its primary tributary, Beaver Creek, there is 
considerable sheep and cattle grazing during summer 
months. Wild game also feed in the area during the ' 
winter. Land uses along the South Fork are shown in 
Figure 3. 
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Visitor %of Visits Theoretical Days Capacity 
4,800 13,000 10.2 
6,800 19,500 14.5 
1,100 2,800 9.9 
2,100 5,400 18.9 
4,200 12,400 27.5 
5,500 14,700 36.0 
9,300 20,000 18.1 
11,100 24,800 21.6 
3,700 15,200 6.6 
5,800 16,700 10.3 
5,800 18,000 16.0 
4,900 19,200 13.5 
4,800 9,400 26.6 
6,100 9,900 33.8 
In addition to the South Fork, two other 
recreational areas adjacent to the Ogden Valley were 
selected for limited study. These areas, the Snow 
Basin and Powder Mountain Ski Areas, were selected 
to supplement data on the impacts of winter 
recreational activities on water quality from other ski 
resorts in Utah. 
Snow Basin is located approximately eight 
miles south of Pineview Reservoir on the east side of 
Mount Ogden. Its facilities include four double chair 
lifts, a T-bar lift, and a day lodge. Its popularity is 
primarily among local skiers. Other than during the 
skiing season, the area is used for very little 
recreational activity. Besides its value as a recreational 
area, it is important as a municipal watershed. As 
such it supplies water for the Ogden area and is 
managed to prevent flooding in Ogden Canyon. 
Wheeler Creek, the primary stream draining the area, 
originates near Snow Basin and flows into the Ogden 
River just below Pineview Dam. 
Powder Mountain, a relatively new resort, is 
about seven miles north of Pineview Reservoir. It is 
located at the head of the Wolf Creek Drainage on a 
divide separating Weber and Cache Counties. At 
present, its facilities include a double chair lift, a 
triple chair lift, two day lodges, and several 
condominiums. Extensive expansion of the area is 
planned for the near future. Although it is used 
primarily by local skiers, its long skiing season is 
certain to improve its popularity. There is practically 
-----
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Figure 3. PrincipaJJand uses adjacent to the South Fork of the Ogden River. 
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Table 4. Proposed recreation developments along the South Fork of the Ogden River Drainage.a 
Development Description 
South Fork Ranchettes 
Development east of Huntsville 
Guest Ranch 
Located between Huntsville and Eagles Camp. 19 lots of 5-10 acres each. 
Located just east of Huntsville. 16 lots of 5-10 acres each. 
Planne d near the Eagles Camp along the Sou th Fork. 
Evergreen Park Located near Red Rock Ranch. 700 lots plotted, however, no permanent 
structures will be allowed because oflack of proper water supply. 
Causey Estates Located near Causey Reservoir. 60 summer home sites approved. Potential 
of 200 sites in the future, 10 acres per lot. 
Radco (Sourdough Ranch) Located between Red Rock Ranch and Ant Flat. Unknown number of 
sites, 5 acre parcels. 
Sun Ridge Located southwest of Ant Flat. Mostly Middle Fork affected, but may have 
some impact on South Fork's drainage. 88 lots approved, plans for 
400 in 5 years, 10 acres per lot. 
Marriott Lodge Located near Ant Flat. 
aUtah State Department of Highways (1972). 
no recreational use of the area outside of the skiing 
season. Its main importance as a watershed is in the 
prevention of flooding in the Ogden Valley. 
Sampling and Analysis Procedures 
Thirteen sampling stations were located along 
the South Fork and its principal tributary, Beaver 
Creek. The locations of these sites are shown in 
Figure 4. Descriptions of all sampling sites are given 
in Table 5. Most sites were selected on the basis of 
location, where a change in water quality from 
recreational activity would be most likely to be 
detected. Several sites were selected for comparison 
in locations where recreational activity would be least 
likely to alter the existing water quality or for 
comparison with data taken from other studies. Two 
sampling sites were located at each of the Snow Basin 
and Powder Mountain Areas. The locations of these 
sites are shown in Figure 5. Descriptions of these sites 
are given in Table 6. 
Sampling at 7 of the 13 sites along the South 
Fork and all the sites at the ski resorts began on 
February 9,1974. Samples were collected on Monday 
on a weekly basis until the middle of May. At that 
time, sampling began at all sites and the frequency of 
collection was increased to twice a week. Samples 
were collected on Monday and Thursday throughout 
the summer and returned to the laboratory by 
mid-afternoon where analysis began immediately. 
Sampling was discontinued in August at the ski 
resorts. After Labor Day, when recreational use 
dropped off sharply, the sampling frequency was 
reduced to once a week along the South Fork. 
Samples were then collected on Monday until the 
first of November when all sampling was 
discontinued. 
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Samples for chemical analysis were collected in 
one liter polyethylene bottles . Bacteriological samples 
were collected in sterilized Whirl-Paks. All samples 
were kept cool in an ice chest until delivered to the 
laboratory where they were stored in a refrigerator 
until analysis. Each sample was analyzed 
bacteriologically using membrane fIlter techniques for 
total coliforms, fecal coliforms, and fecal strep. Solids 
determinations included measurements of suspended 
solids, total solids, total dissolved solids, and specific 
conductance. Chemical analysis included alkalinity, 
total hardness, 5-day BOD, orthophosphate, total 
phosphorus, NH3 -N, NO 2 -N, NO 3 -N, total iron and 
chlorides. All bacteriological, solids, and chemical 
analyses were performed according to procedures 
described in Standard Methods (1971). In addition to 
the above parameters, pH and water temperature 
measuremen ts were made. 
Besides routine sampling, a diurnal study of 
bacteriological counts was conducted in August. 
Bacteriological samples were collected at selected 
sites at 6-hour intervals beginning -on Friday, August 
23, at noon and ending Monday morning, August 26. 
The purpose of the analysis was to measure the 
variations of coliforms and fecal strep on a daily basis 
and also to determine if counts increased on a 
weekend as compared to a weekday as a result of 
heavier recreational use. In addition to using 
membrane fIlter techniques to determine 
bacteriological counts, the MPN technique was used 
on occasion to verify total coliform counts. 
In developing recreational use patterns, 
recreational surveys were conducted along U-39 on 
three days during the summer. Data from these 
surveys were used in conjunction with the use data 
supplied by the U.S. Forest Service and Utah State 
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Figure 4. Sampling sites on the South Fork of the Ogden River. 
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Table 5. Description of sampling sites in the South Fork of the Ogden River Drainage. 
South Fork of the Ogden River 
SFO-I: Beaver Creek just NW of where state highway 39 crosses the stream just before the Ant Flat road. 
SF0-2: Beaver Creek about 50 feet above the bridge near Red Rock Ranch. 
SFO-3: a Below the confluence of Causey and Wheat Grass Creeks about 50 feet below the bridge leadin 
into Camp Kiesel. 
SFO-4: South Fork below Causey Dam at Weber County Memorial Park just above the bridge near the 
Bureau of Reclamation work sheds. 
SFO-5:a South Fork at the upper end of Willows Picnic Ground and just below the private camps. 
SFO-6:a South Fork just above the bridge on the main road leading into Meadows Picnic and Campground. 
SFO-7:a South Fork just below the last picnic site in Hawthorne Campground. 
SFO-8: South Fork just above the bridge at the main entrance to South Fork Campground. 
SFO-9: a South Fork at USGS gaging station about 1/3 mile below Magpie Picnic Ground. 
SFO-IO: Branch of South Fork just south of state highway 39 at mile marker 24 and just east of the entrance 
to the Eagles Camp. 
SFO-II:a South Fork just above the diversion dam directing water into the Huntsville South Ditch. 
SFO-I2: South Branch of the South Fork just south of Huntsville and east of the bridge on State Highway 
39. 
SFO-I3: North Branch of South Fork just south of Huntsville and east of the bridge on State Highway 39. 
aSampling began at these sites after May 1, 1974. 
Table 6. Description of sampling sites in the Snow Basin and Powder Mountain areas. 
Snow Basin Area 
SB-I : Snow Basin. At the foot of the marsh below the confluence of Bear Hollow, Chicken Spring, and 
Wheeler Creeks, about 1/3 mile below the road to the Snow Basin beginners area. 
SB-2: East Fork of Wheeler Creek just about where State Road 226 crosses the stream. 
Powder Mountain Area 
PM-I: North Fork of Wolf Creek, approximately 1/2 mile below the lodge at Powder Mountain. 
PM-2: Wolf Creek just above the culvert under the Patio Springs road below Patio Springs Country Club. 
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Department of Highways to determine if there is any 
correlation between types and intensity of recreation 
and changes in water quality. 
Statistical Analysis 
Data were generally analyzed by using standard 
analyses of variance procedures as described by Dixon 
and Massey (1957). A random block design was used 
whenever possible to determine the significance of 
differences between treatment means. When samples 
of unequal sizes were compared, a completely 
randomized design was used. Analysis was performed 
using computer statistical programs. 
STATPAC-BASIC (Hurst, no date) and 
STAT-PACK-ANOVRB (Univac, 1970) were used to 
perform random block design analysis of variance. 
STATPAC-BASIC and SCANOV (Maxwell, 1966) 
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were used for completely randomized design analysis 
of variance. If the calculated values of F indicated 
significant differences between treatment means, 
when more than two means were compared, a 
multiple range test, as described by Duncan (1955), 
was used to determine which means were significantly 
different. Duncan's Multiple Range test was 
performed by SCANOV. Statistical significance was 
determined at the 95 percent confidence level for all 
data unless otherwise specifically stated. 
Correlations between bacteriological parameters 
and visitor use were determined by performing linear 
regression analyses on the data. Correlation 
coefficients were calculated by STA TP AC-BASIC for 
completely randomized design. Significances between 
correlation coefficients were calculated using Fisher's 
Z Statistic as described by Dunn ~nd Clark (1974). 
RESULTS AND DISCUSSION 
Data from ski resorts are quite limited, making 
a complete statistical evaluation of this information 
of little value. Therefore, most of the discussion will 
be concerned with the South Fork of the Ogden 
River. For general information, however, a listing of 
all the data collected from the Snow Basin and 
Powder Mountain areas is contained in Appendix B. 
The data are too incomplete to make any generalized 
statements concerning the impact of winter 
recreation on water quality, but several interesting 
observations were made. In evaluating the 
bacteriological parameters, it was observed that at all 
sites bacterial counts were extremely low during 
winter and early spring. During spring runoff, 
however, considerable increases in counts were 
observed at SB-2 and PM-2. Although part of the 
increase of total coliforms was due to bacteria washed 
from the soil, fecal coliforms also increased, 
indicating some fecal contamination. Fecal counts 
were especially high during the summer at SB-2. Even 
though there are no developed recreational facilities 
close to this site, on one occasion human fecal 
material was observed in the stream directly above 
SB-2. Several high fecal counts were also observed at 
SB-l, just below Snow Basin. The data are too 
insufficient, however, to indicate if these counts were 
delayed responses from the ski resort, brought into 
the stream by runoff, or whether they were 
reflections of wildlife activity in the area. 
Most of the physical and chemical parameters 
at the Snow Basin and Powder Mountain sites 
indicated few unusual changes in water quality, other 
than those normally expected from spring runoff. At 
PM-I, however, there were some indications of 
recreational impacts on water quality. During spring 
runoff, chloride concentrations were much higher 
than those normally occurring. Possibly these 
increases resulted from salt applied to the road during 
winter months and washed into the stream during 
runoff. High N03 -N concentrations were also 
observed at PM-l during spring runoff. However, this 
could have been a reflection of soil characteristics in 
the area, rather than an indication of impact from 
recreational activity. No additional impacts from 
recreation were indicated by data collected at the ski 
resorts. Therefore, the remainder of this report will 
be concerned only with the South Fork area. 
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Recreational Survey 
Traffic surveys, conducted along U-39 near the 
mouth of South Fork Canyon during the summer of 
1974, indicated differences in use patterns, as well as 
intensity of use, between weekends and weekdays. 
The results of these surveys are contained in Table 7. 
(The recreational use survey form is shown in 
Appendix C). On weekends, a greater portion of 
those visitors with destinations within the 
recreational area (between SFO-3 and SFO-ll) 
participated in some form of water-based recreation 
(93 percent) than on weekdays (84.5 percent). The 
length of stay, use of public facilities, and type of 
recreational activity for weekend use was also found 
to be different from weekday use. For weekend use , 
72 percent of those using recreational facilities had a 
length of stay of one day or less, 49 percent used 
public campgrounds, and the single most popular 
activity was ,picnicking (47 percent). On weekdays, 
57 percent had a length of stay of one day or less, 41 
percent used public campgrounds, and the single most 
popular activity was camping (36 percent). 
Although traffic surveys were conducted on 
only a few days during the summer, they give 
important indications of use trends in the South Fork 
area. The bulk of recreational pressure comes from 
short-term weekend visitors, as indicated by these 
surveys. Also, results of the surveys were correlated 
with data obtained from the Utah State Department 
of Highways (1972, 1974) to estimate the daily 
average influx of visitors who used recreational 
facilities along the South Fork during 1974. These 
estimates are given in Table 8. The proportion of 
traffic traveling through during spring and fall months 
was estimated to be slightly greater than during 
summer months. 
Flow Rates and Precipitation 
Monthly average flow rates and monthly total 
precipitation for the South Fork area for 1974 are 
summarized in Figure 6. Flow rate data at -SFO-9 
were supplied by the U.S. Geological Survey (1974) 
and measured at a USGS gaging station located 
one-quarter mile below Magpie Campground. 
Estimates of flows at SF04, 12, and 13 were 
Table 7. Recreational traffic surveys on U-39 along the South Fork of the Ogden River. 
Date 
Fridaya Mondaya Saturdaya 
June 28 July 15 August 10 
No. of vehicles stopped 151 38 339 
Ave. No. per vehicle 2.7 2.4 2.8 
Type of vehicle-
car only 47.7% 51.3% 54.8% 
truck only 31.1 % 33.3'% 30.1% 
camper 12.6% 7.7% 10.0% 
vehicle and trailer 8.6% 7.7% 5.0% 
Destination-
travelling through 28.9% 31.6% 28.8% 
private property 9.2% 7.9% 11.4% 
communi ty camp 19.0% 5.3% 15.3% 
public campground 28.9% 28.9% 34.8% 
other 14.1 % 26.4% 9.6% 
Type of activity-
camping 42.8% 29.1 % 15.7% 
fishing 11.6% 19.4% 10.9% 
work - business 11.6% 19.4% 6.9% 
boating - tubing 6.3% 9.7% 2.2% 
picnicking 5.4% 3.2% 46.7% 
sigh tseeing 5.4% 9.7% 7.7% 
other 17.0% 9.7% 9.9% 
Length of stay-
less than 1 day 33.0% 24.0% 31.3% 
1 day 24.0% 56.0% 40.5% 
2 days 17.0% 24.6% 
3 days 18.0% 3.1% 
more than 3 days 8.0% 20.0% 0.6% 
aSurveys conducted from 10:00 am - 12:00 noon and from 2:00 pm - 4:00 pm. 
Table 8. Recreational use patterns along the South Fork of Ogden River-1974. 
Ave. Daily No. of Persons 
With Destinations Within Increase in Use Since 1971 
Recreational Area 
Weekend Weekday Weekend Weekday 
February 871 118 +12% +24% 
March 1062 117 +18% +19% 
April 698 135 + 4% +12% 
May 1103 318 +31 % +24% 
June 2232 588 +18% +21 % 
July 2547 936 - 3% + 7% 
August 2436 764 + 8% + 5% 
September 1322 418 +11% +10% 
October 1572 590 +26% +19% 
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Figure 6. Monthly total precipitation and monthly average flow rates'at four sites along the South Fork during 
the study period. 
obtained by making linear correlations between 
historical USGS data (1967, 1970) at previously 
discontinued gaging stations and continuous data 
from the Magpie gaging station. As expected, peak 
flows occurred during late spring when surface runoff 
from precipitation and snowmelt was high. Flows 
leveled off during the summer and then decreased to 
yearly lows during the fall. Below SFO-ll, the South 
Fork separates into the North and South branches. 
The combined flow of these two branches was greater 
than other points upstream during the spring. 
However, during the summer and fall when there was 
little precipitation and surface runoff was low, a 
portion of the South Fork was diverted for 
agricultural use. At that time, the combined flow of 
the North and South branches became considerably 
less than other points upstream. 
Precipitation data were measured at the 
Pineview Weather Station and supplied by the U.S. 
Weather Bureau (1974). Precipitation patterns 
generally coincided with stream flow patterns. The 
summer of 1974 was particularly dry, resulting in 
very little surface runoff, especially in late summer. 
In a number of ways, this presented an ideal situation 
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for studying the effects of recreation and other uses 
on water quality by eliminating complexities caused 
by recreational contributions from surface runoff. 
Results of Bacteriological 
Analyses 
The bacteriological parameters studied included 
total coliform, fecal coliform, and fecal strep. The 
results are expressed in terms of average monthly 
concentrations, in cnts/100 mI, and average monthly 
mass flow rates, in 108 cnts/day. Stream flow rates at 
SFO-1 and SFO-3 were unavailable, making it 
impossible to calculate mass flows at those sites. Mass 
flow rates at SFO-2 were based on estimates of the 
approximate flows of Beaver Creek at the confluence 
of Beaver Creek and the South Fork and are subject 
to considerable error. 
Total coliform 
Average monthly total coliform concentrations 
and mass flow rates are summarized in Tables 9 and 
10, respectively. Total coliform concentrations, as 
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Table 9. Monthly averag~ total coliform concentrations in cnts/lOO ml. 
Month 1 2 3 4 5 6 
Feb. 33.5 
Mar. 9.3 34 13.9 
April 12.6 22.4 57.5 
May 11.6 11.7 10.6 13.2 6.5 12.8 
June 26.7 23.2 32.2 12.3 4.8 6.4 
July 26.4 44.3 32.4 71.22 19.7 15.2 
Aug. 38.2 57.8 20.3 58.1 9.9 20.0 
Sept. 2.0 3.9 17.1 70.0 11.3 10.0 
Oct. 0.9 1.3 8.6 13.0 0.6 0.9 
~ Table 10. Monthly average total coliform mass flow rates in 108 cnts/day. 
Month 1 2 3 4 5 6 
Feb. 210 
Mar. 141.4 414 
April 109.6 2410 
May 92.2 1070 1010 1990 
June 71.5 498 224 299 
July 17.3 1540 434 335 
Aug. 17.0 1270 219 442 
Sept. 0.95 901 148 130 
Oct. 0.27 106 5 7.5 
Site Number 
7 8 9 10 11 12 13 
24.3 8.3 31.0 15.3 
26.6 30.8 102.7 60.5 
35.5 9.8 206 87.2 
38.1 43.6 13.9 7.7 7.8 85 46.5 
12.1 32.7 3.3 6.5 8.4 17.5 14.5 
23.8 24.1 17.5 17.7 23.9 58.7 99.4 
17.2 14.5 63.4 51.8 99.8 182.6 251 
17.9 13.5 21.3 31.7 63.7 102.7 78.0 
2.2 3.3 5.6 4.0 36.8 79.1 86.0 
Site Number 
7 8 9 10 11 12 13 
296 101 270 110 
1386 1605 3130 1600 
2730 753 8600 3200 
5910 6760 2160 1190 1210 6500 3360 
565 1530 154 304 392 268 228 
525 531 386 390 527 253 219 
380 321 1400 1150 22 10 679 485 
235 180 280 416 835 193 73 
18.3 27.4 46.6 33.3 306 99 61 
determined by the membrane filter technique, were 
found to be within the range specified by checks 
made using the MPN method of analysis. Generally, 
an analysis of mass flows gave a more reliable 
indication of the total coliform contributions from 
processes and land uses along the river than an 
analysis of concentration. A comparison of 
concentration and mass flows, as they vary with time, 
for several sites is shown in Figure 7. The mass flow 
diagram in Figure 7b indicates that levels of mass 
flow varied according to four different periods of the 
year. During the first period, winter and early spring, 
contributions of total coliform were quite low. As 
runoff increased, during late spring, total coliforms 
from land uses and soil in the drainage area were 
washed in to the river resulting in yearly peak mass 
flow rates. As runoff decreased, mass flows dropped 
to a summer level. Another sharp break occurred in 
the fall when total coliform mass flows dropped to an 
even lower level. The drop in mass flow rates at the 
end of the summer was particularly noticeable at 
several sites located in the recreational area. The 
seasonal variation of mass flow rates is shown more 
clearly in Figure 8. 
Several interesting observations were made 
from variations in total coliform concentrations and 
mass flow rates. During the winter, there was very 
little difference in the total coliform mass flows 
between sites. However, during spring runoff, several 
sites were found to have considerably higher 
concentrations and mass flows than other sites. 
Within the recreational area, SFO-7 and 8 were 
statistically significantly higher than sites 
immediately above or below them. Differences in the 
amounts of surface runoff intercepted by the South 
Fork between sites could account, at least in part, for 
higher values at those two sites. However, since 
similar high values were not observed at other sites 
likely to be affected by large amounts of surface 
runoff, it is also highly possible that leakage from a 
suspected vault privy, located approximately 50 feet 
above SFO-7, could have contributed to total 
coliform numbers. For several years, U.S. Forest 
Service officials have observed that sewage levels in the 
privy fluctuate with the water table during high water 
levels. Since the privy is located very near the South 
Fork, leakage between the privy and the river has 
been suspected. 
Also, during the spring, mass flows at SFO-12 
and 13 were much higher than at other sites in the 
South Fork Drainage. Differences in the quantity and 
water quality of surface runoff intercepted above 
those points account for higher mass flows. Water 
quality at SFO-12 and 13 is reflective of 
contributions from a large agricultural area containing 
dairy farm operations, pasture, and crop land. Since 
high total coliform counts are characteristic of 
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agricultural runoff, it is not surprising that the total 
contribution from this area was greater than from 
other land use areas in the South Fork Drainage. 
During summer months, when there was very 
little surface runoff, the total mass flows at SFO-12 
and 13 dropped considerably and were found to be 
insignificant from mass flows at most sites located 
above them in the recreational area. Within the 
recreational area itself, SF04 had consistently higher 
mass flows than other sites located directly below it. 
This was especially true during late summer. The 
water at this point comes almost directly from 
Causey Reservoir and this may have had some bearing 
on the amount of total coliform mass flows at SF04. 
However, it must also be suspected that the high 
intensity of weekend use and the location of toilet 
facilities near the river at Weber Memorial Park could 
have contributed to total mass flows. Further 
downstream, especially at SFO-9, 10, and 11, 
considerable increases in mass flow rates were 
observed. Statistically, there was a Significant increase 
in total coliform concentrations between SFO-5 and 
SFO-ll. Since contributions from incoming 
tributaries and surface runoff were considered to be 
inSignificant between these two sites during the 
summer, differences in total coliform concentrations 
were attributed to recreational land use. 
From the data, little was indicated concerning 
the impacts of grazing on water quality at SFO-l and 
2 during summer and fall months. Although it 
appears that the total contribution of total coliforms 
from grazing was less than from either recreation or 
agriculture, it must be considered that Beaver Creek is 
small in comparison with the South Fork and that it 
drains a rather large area. Also, since SFO-l and 
SFO-2 are several miles apart and there was very little 
surface runoff during the time of heavy grazing use, 
the measurements of contributions from this land use 
were mostly limited to direct contributions near the 
two sites. As a result of these factors, the data cannot 
be considered as being accurate in characterizing the 
total effects of grazing for the entire area draining 
into Beaver Creek. 
At other sites, it was observed that 
concentrations and mass flows of total coliforms 
dropped off rather abruptly at the end of summer. 
This was especially noticeable at sites within the 
recreational area. During the fall, there was very little 
difference between sites, with the exception of 
SFO-l1. SFO-ll was found to have significantly 
higher concentrations than other sites located above 
it in the recreational area. little explanation can be 
given for the increased concentrations at this site 
since most recreational use dropped off after Labor 
Day. 
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Fecal coliform 
Average monthly fecal coliform concentrations 
and mass flow rates are summarized in Tables 11 and 
12. As expected, seasonal variations basically 
followed the same patterns as observed for total 
coliforms. Maximum concentrations, with exceptions 
at SFO-12 and 13, were reached in midsummer, as 
shown in Figure 9. Maximum mass flows were 
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achieved during spring runoff, as shown in Figure 9b. 
Within the recreational area, sharp increases in 
concentration at most sites were observed to coincide 
with peak recreation~ use. Also, there was less of a 
distinction between spring runoff and summer mass 
flow rates and more of a sharp drop in mass flows at 
the end of the summer than with total coliforms. The 
seasonal distinctions h mass flows are shown in 
Figure 10. 
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Figure 7. Total coliform concentration and mass flow rate vs. time at selected sites on t}l~ . South Fork of the 
Ogden River. 
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Winter and early spring concentrations and 
mass flows of fecal coliforms were very low at all sites 
except at SFO-12 and 13. During spring runoff, all 
sites increased in mass flows, but the loading from the 
agricultural area continued to be much greater than 
from other areas. Several sites within the recreational 
area had higher mass flows than the sites above and 
below them during runoff. These included SFO-5, 7, 
and 9. Possibly, the higher mass flows at SFO-7 were 
connected with the suspected faulty privy. 
At SFO-12 and 13 mass flows dropped 
Significantly during the summer. This indicates that 
the bulk of mass loading from the agricultural area 
occurred during periods of runoff. SFO-4, within the 
recreational area, had conSiderably higher mass flows 
of fecal coliform than the sites directly below it. This 
6,000-
5,000-
can probably be attributed to recreational use at that 
site. Mass flows decreased below SFO-4 and no 
significant difference was detected between sites until 
SFO-9, located just below the heavily used Magpie 
Campground. Statistically, sites SFO-9, 10, and 11 
were found to have significantly higher 
concentrations at the 90 percent confidence level 
than other sites in the recreational area. SFO-3 
displayed peak fecal coliform concentrations during 
July and August, which also coincided with peak use 
of Camp Kiesel. In the grazing area, occasional high 
concentrations of fecal coliforms were observed. 
These were probably caused by direct contribution 
from animals grazing along Beaver Creek. Although 
occasionally high loadings were observed, the total 
mass loading from grazing appeared to be less than 
from other uses in the drainage. 
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Figure 8. Average monthly total coliform mass flow rates for selected months along the South Fork of the 
Ogden River. 
25 
--~----------~-------- ---- - ~- - - - -- ~ - --- - - ---
, 
, 
, 
- --= == : :: =-= = = : ;. -=-
Table II. Monthly average fecal coliform concentrations in cnts/IOO ml. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 0.3 0.6 0.4 29.0 9.2 
Mar. 4.2 2.0 0.2 2.1 2.0 102.7 63 .5 
April 12.4 1.8 1.0 0.6 0.4 92.7 41.6 
May 9.1 1.7 8.3 8.3 8.7 2.2 10.4 4.8 14.4 8.2 3.9 116.4 104 
June 46.3 13.0 6.9 18.4 12.4 14.1 9.3 15.3 13.9 12.5 17.9 2633 28.3 
July 449.3 25.1 3.4 33.3 14.7 15.3 11.7 13.5 19.9 17.3 17.0 93.1 68.4 
Aug. 25.0 9.9 20.0 12.8 2.6 4.7 6.7 7.1 20.7 32.0 22 .5 84.2 125.3 
Sept. TNTC 8.8 0.6 1.2 2.3 2.5 2.1 2.0 6.3 5.2 15.8 106.7 28.2 
Oct. 163.3 4.1 0 0.8 3.1 1.7 1.6 1.0 5.1 3.9 19.3 63.5 16.0 
Table 12. Monthly average fecal coliform mass flow rates in 108 cnts/day. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 1,2 13 
Feb. 8.3 1.9 7.3 4.9 2400 67 
Mar. 8.3 5.96 109 104 3100 1700 
April 8.8 42 46 31 3900 1500 
May 14 676 1350 340 11)00 740 2200 1300 600 8900 7300 
June 40 744 580 660 430 710 650 580 840 4030 440 
July 9.8 720 320 340 260 298 440 380 370 400 150 
Aug. 2.9 279 57 104 150 160 460 708 498 310 240 
Sept. 2.2 15 33 33 28 26 83 68 21 0 200 26 
Mter the end of the recreational season, 
concentrations and mass flows of fecal coli forms 
dropped sharply at all sites within the recreational 
area. There was little difference between sites during 
the fall except at SFO-Il. 'This site was found to have 
significantly higher concentrations than at other sites 
upstream. Just as with total coliforms, this 
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significance is difficult to explain. Perhaps, the 
increase resulted from stray cattle in the area or as a 
result of hunting activity during October. The sharp 
drop in fecal coliform counts at the end of the 
recreation season corresponds with sharp drops in 
visitor use and indicates the sensitiVIty of fecal 
coliforms in detecting fecal contamination. 
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Figure 9. Fecal coliform concentration and mass flow rate vs. time at selected sites on the South Fork of the 
Ogden River. 
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Figure 10. Average monthly fecal coliform mass flow rates for selected months along the South Fork of the 
Ogden River. 
Fecal strep 
Average monthly fecal strep concentrations and 
mass flow rates are given in Tables 13 and 14. 
Generally, the same trends are followed as with total 
and fecal coliforms. However, at the end of the 
summer there were more gradual decreases in mass 
.flows than observed with the other bacteriological 
parameters. Since some strains of Streptococcus 
faecalis are commonly found on many types of 
vegetation, it would appear that leaves falling into the 
river during autumn could have contributed enough 
fecal strep to keep mass flows high beyond the end of 
the recreational season. It was also observed that 
there was not much distinction between mass flows 
during spring runoff and summer for sites in the 
recreational area. The differences between 
concentrations and mass flows are shown in Figure 
11, while seasonal variations are represented in Figure 
12. 
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During the winter, concentrations and mass 
flows at all sites, except those representing the 
agricultural area, were extremely low. During spring 
runoff, several sites had higher mass flows than other 
sites. In addition to SFO-12 and 13, high mass flows 
were observed at SFO-S, 7, and 9. Of the sites in the 
recreational area, SFO-7 had the highest mass flows 
during spring runoff. This indicates another probable 
linkage with the suspected faulty privy. Statistically, 
SFO-S and 7 were found to be significantly different 
from other sites. 
During the summer, little difference was found 
among sites in the recreational area. SF04 and 9 
generally had higher concentrations and mass flows 
than other sites, but were not found to be statistically 
different. In the grazing area, concentrations 
increased through the summer and into the fall, but 
mass flows were small in comparison with those in 
the South Fork. An interesting observation was made 
-- - --------------- ----
Table 13. Monthly average fecal strep concentrations in cnts/100 mI. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 1.3 2.8 1.3 11.1 7.1 
Mar. 7.7 13.0 10.9 2.3 3.8 118.8 61.8 
April 6.8 4.0 3.5 4.2 2.7 78.7 37.3 
May 7.3 5.0 9.6 20.0 16.8 10.1 19.6 11.1 12.5 9.3 7.7 55.1 51.1 
June 38.1 18.4 11.3 16.6 14.6 15.1 18.3 18.7 11.6 12.9 19.4 72.8 23.8 
July 127.7 65.2 16.1 53.6 29.7 34.3 29.8 33.3 53.3 . 35.5 34 146 95.1 
A}lg. . 116.7 150.3 30.1 39.2 21.7 28.6 31.7 26.0 27.7 28.7 34.8 306 180.8 
Sept. 328 128 49.3 8.8 18.5 9.5 17.8 19 20.9 40.3 77 74 28.3 
Oct. 1987 74.5 18 45 21.8 18.0 57.8 39.3 66.5 41.3 65.3 54.3 39.1 
Table 14. Monthly average fecal strep mass flow rates in 108 cnts/day. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 8.1 34 16 96 51 
Mar. 54 320 120 198 3600 1600 
April 20 150 323 207 3300 1400 
May 39 1600 2600 1600 3040 1700 1900 1400 1200 4200 3600 
JJ..me 57 670 680 710 860 870 540 600 910 1100 370 
July 26 1200 650 760 660. 730 1200 780 750 630 210 
Aug. 44 860 480, 630 700 570 610 630 770 1100 350 
Sept. 31 110 240 120 230 250 270 530 1000 140 26 
Oct. 15 290 180 150 480 330 550 340 540 67 28 
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at SFO-2. Peak mass flows at all other sites occurred 
during spring runoff, but at SFO-2 mass flows in late 
summer were higher than during the maximum flow 
rate of Beaver Creek. TIlls indicates that some loading 
from grazing activity must have occurred. 
No significant difference between sites in the 
recreational area was indicated during the fall. 
However, a general increase in mass flows at the lower 
end of the recreational areas, as compared with the 
upper end, was observed. It is also interesting to note 
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that the combined mass flows at SFO-12 and 13 were 
much lower than those at sites in the recreational 
area, indicating again that without surface runoff, the 
contribution from the agricultural area was actually 
less than that from the other land use areas. 
FC/FS ratio 
In analyzing the FC/FS ratios for all sampling 
sites throughout the study period, it was found that 
the majority of the ratios were well below 1.0. 
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Figure 11. Fecal strep concentration and mass flow rate vs. time at selected sites on the South Fork of the 
Ogden River. 
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Figure 12. Average monthly fecal strep mass flow rates for selected months along the South Fork of the Ogden 
River. 
Theoretically, fecal contamination from a human 
source should produce a ratio of greater than four, 
while contamination from an animal source should 
produce a ratio of less than one. However, the results 
obtained from this study were nearly opposite from 
those expected. FC/FS ratios from the recreational 
area, where human contamination would be expected 
to predominate, were on the average less than ratios 
obtained from the agricultural and grazing areas, 
where animals would be expected to be the major 
source of contamination. The average seasonal and 
overall FC/FS ratios for all sites are summarized in 
Table 15. Statistically, the ratios measured at sites 
SFO·l through 11 were found to represent a 
significantly different population than the results 
obtained at SFO-12 and sites SFO-2 through 11 
represented a different population than SFO·13. 
Although ·the results were quite different from 
those expected, several general observations were 
made. Statistical analysis verifies that a different 
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population was represented by the FC/FS ratios from 
the recreational area than those from the grazing and 
agricultural areas. This indicates that relative 
proportions of fecal coliform and fecal strep are a 
possible means of characterizing differences in 
contaminations from recreational and other land uses. 
It was also observed that for the South Fork 
Drainage, average FC/FS ratios in the recreational 
area had maximum values at most sites during the 
summer, while in the grazing and agricultural areas, 
the highest ratios occurred during the spring and 
decreased through the summer and fall. 
The results of comparing relative numbers of 
fecal coliform with fecal strep indicate that the 
FC/FS ratio was unsatisfactory in verifying the source 
of bacterial contamination in the South Fork 
Drainage. Although a difference in land use was 
indicated by the difference in ratios, the reasons for 
the differences could not be attributed directly to 
human or animal fecal contamination. The failure of 
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Table 15. Average seasonal and overall FC/FS ratios 
at sites SFO-l - 13. 
Site FC/FS Ra tios 
No. Spring Summer Fall Overall 
1 1.140 0.994 0 1.034 
2 0.423 0.495 0.065 0.411 
3 0.685 0.695 1.358 0.799 
4 0.272 1.391 0.173 0.753 
5 0.325 1.117 0.130 0.832 
6 0.353 0.992 0.473 0.790 
7 0.675 0.395 0.083 0.365 
8 0.460 0.507 0.090 0.434 
9 0.734 0.733 0.238 0.662 
10 0.787 0.913 0.140 0.774 
11 0.800 0.630 0.273 0.607 
12 2.936 1.622 1.463 2.144 
13 2.186 1.903 1.115 1.947 
the FC/FS ratio probably resulted from the 
difference in die-off rates between fecal coliform and 
fecal strep. Fecal coli forms generally have a shorter 
survival time than fecal strep. Therefore, unless 
samples are collected close to recent contaminations, 
the faster die-off of fecal coliforms will cause the 
ratio to be lower than expected. Occasionally, FC/FS 
ratios well above four were observed at SF04, 5, and 
6 during the summer. This could have indicated 
recent human contamination. Most of the ratios in 
the recreational area, however, were so low that if 
they were measuring human contamination, samples 
must have been collected some distance away from or 
some time after contamination. It is therefore 
suggested that the FC/FS ratio is of little or no value 
in differentiating between sources of pollution on 
mountain streams unless it is known that samples are 
collected at a close distance to and right after 
contamination. 
Weekend versus weekday 
bacteriological counts 
In comparing bacteriological counts after heavy 
weekend recreational use with counts obtained during 
moderate weekday use, it was found that there were 
some differences between the intensity of use and 
degree of contamination. Between May 1 and 
September 1, it was observed that, within the 
recreational area, 71 percent of the samples had 
higher total coliform concentrations on Monday than 
on Thursday of the same week. During the same 
period, only 44 percent of the samples collected from 
the agricultural and grazing areas had higher total 
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coliform concentrations on Monday than on 
Thursday. Within the recreational area, SFO-7 was 
found to have significantly higher weekend counts 
than weekday counts at the 95 percent confidence 
level and SFO-5 was found to have significantly 
higher weekend counts at the 90 percent confidence 
level. SFO-4 was also found to have much higher 
average weekend total coliform counts than weekday 
counts, but because of large variances, statistical 
significance was not indicated. Differences between 
weekend and weekday total coliform counts for sites 
within the recreational area are shown in Figure 13. 
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Figure 13. Average TC, FC, and FS counts between 
May 1 and Sept. 1, 1974, for sites SFO-S 
through SFO-ll. 
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During the summer, downstream sites, within 
the recreational area, were found to have had 
significantly higher total coliform concentrations 
than upstream sites for Thursday, as well as Monday 
samples. This indicates that in spite of coliform 
die-off between sites, recreational use produced a 
cumulative loading of total coliform bacteria as the 
South Fork flows through the recreational area. 
Between SFO-S and 11, there was little impact on the 
South Fork from incoming tributaries and there was 
almost no surface runoff during most of the summer. 
Because of this, increases in total coliforms probably 
resulted from direct contact of recreationists with the 
water and/or from faulty waste disposal facilities. A 
greater total impact from the recreational area, 
resulting from soil disruption and litter and garbage 
left on the ground, would probably have been 
observed if there had been more surface runoff during 
the recreational season. 
Comparisons between weekend and weekday 
fecal coliform and fecal strep counts within the 
recreational area are also shown in Figure 13. For 
fecal coliform counts, it was found that there was no 
significant difference between weekend and weekday 
counts. At all sites, including those in the grazing and 
agricultural areas, it was found that, on a weekly 
basis, the distribution between the number of 
Monday and Thursday counts that were higher was 
approximately equal. The insensitivity of fecal 
coliform counts in reflecting changing intensities of 
recreational use can probably be attributed to their 
rapid die-off rates. Samples taken on Monday 
mornings, right after heavy weekend use, could have 
been collected too long after intense use for fecal 
coliform counts to adequately detect impacts from 
recreation. Had the samples been taken on Sunday 
evenings, during intense use, a more accurate 
representation of fecal coliform loadings might have 
been obtained. Although a slight cumulative loading 
effect was observed in going from upstream to 
downstream sites in the recreational area, differences 
were found to be very small. This probably resulted 
because of the distances between sites. Where rather 
large distances were involved, travel times between 
sites were long enough to permit a substantial fecal 
coliform die-off. little change in fecal coliform 
concentration was observed when the loading at a site 
was not much different from the die-off between 
sites. 
Fecal strep counts were found to be more 
sensitive in reflecting the differences between 
weekend and weekday use than fecal coliform 
bacteria. For the recreational area as a whole, 
weekend counts were found to be Significantly higher 
than weekday counts. For individual sites, at SFO-S, 
a significant difference was observed at the 90 
percent confidence level and at SFO-6 and 7, 
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differences were found to be significant at the 90 
percent confidence level. SFO-9 was the only site in 
the recreational area where average weekday counts 
were higher than average weekend counts. This might 
be connected, in part, with the fact that Magpie 
Campground, just above SFO-9, is the first 
campground in the canyon. Because it is closer to city 
areas, it probably received the heaviest weekday use 
from picnickers and campers, who used facilities in 
the canyon area after work. In looking at the 
differences between sites in the recreational area, it 
was found that during the summer, there was very 
little indication of a cumulative loading effect on 
either weekends or weekdays, with the exception of 
SFO-9 during weekdays. This indicates, just as with 
fecal coliform, that loading of fecal strep from 
recreational use between sites was only slightly 
different than the die-off between sites. 
Results of Solids 
Determinations 
The results of the total, total dissolved, and 
suspended solids analyses are summarized in Tables 
16-21. Generally, very little was indicated from the 
solids determinations. As expected the mass flows of 
all solids were highest during spring runoff. During 
most of the year, total solids were composed almost 
entirely of dissolved solids. Only during spring runoff, 
when large amounts of soil were washed into the 
river, were suspended solids an important contributor 
to total solids. Concentrations of TDS were generally 
higher in the grazing and agricultural areas than in the 
recreational area, particularly during spring runoff. 
Possibly, organic material washed into the South 
Fork from the agricultural activity around SFO-12 
and 13 made a contribution to the high TDS 
concentrations and mass flows at those sites. 
Most of the year, suspended solids were 
extremely low. Because of this, water in the South 
Fork was generally crystal clear. This is an important 
factor in making the South Fork an enjoyable area 
for recreational activity. Usually only during spring 
runoff was the turbidity high at any of the sites. 
However, occasionally during the summer, 
concentrations of suspended solids, and thus 
turbidity, were quite high at SFO-l and 2. These high 
concentrations were probably caused by grazing 
activity in the area or possibly by construction work 
connected with the development of recreational 
property between the two sites. The mass 
contribution from the Beaver Creek area, however, 
was small compared with the mass flows of the larger 
South Fork. 
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Table 16. Monthly average total solids concentration in mg/l. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 n 12 13 
Feb. 
Mar. 1193 182 218 172 178 219 198 
April 243 174 264 246 201 197 197 
May 646 247 243 237 211 206 204 205 197 156 167 184 248 
June 240 198 204 188 165 167 159 166 162 162 160 204 199 
July 233 233 224 209 161 163 141 146 159 150 176 227 249 
Aug. 269 246 222 220 205 198 179 200 203 200 199 252 254 
Sept. 373 225 225 221 247 234 222 227 214 218 189 234 252 
Oct. 274 263 233 226 182 229 216 227 211 212 205 270 249 
Table 17. Mon th'ly average total solids mass flow rates in 103 lbs/ day. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 
Mar. 17 140 197 204 150 120 
April 19 240 416 340 180 160 
May 43 430 720 700 700 . 700 670 530 570 310 380 
June 13 170 170 170 160 . 170 170 170 160 69 69 
July 2 100 78 79 68 71 77 73 85 22 12 
Aug. 1.6 110 100 96 87 97 99 97 97 21 11 
Sept. 1.2 63 71 68 64 66 62 63 55 9.7 5.2 
Oct. 1.0 41 33 42 40 42 39 39 38 7.4 3.9 
Table 18. Monthly avera~ TDS concentrations in mg/l. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 179 151 163 228 180 
Mar. 253 83 211 102 149 134 139 
April 227 138 285 215 198 176 184 
May 294 240 239 191 181 211 187 147 168 154 182 208 445 
June 209 158 188 165 144 143 141 161 140 145 140 191 176 
July 266 237 212 211 173 173 167 165 172 174 186 221 220 
Aug. 230 205 191 174 166 176 166 162 162 158 168 210 205 
Sept. 240 223 221 213 208 236 200 194 205 231 228 243 247 
Oct. 252 240 212 208 162 212 187 198 206 180 200 237 219 
Table 19. Monthly average TDS mass flow rates in 103 lbs/day. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 25 .. ' 41 44 36 28 
Mar. 7.6 140 117 171 90 81 
April 15 260 364 335 160 150 
May 42 340 620 720 640 500 570 530 620 350 690 
June 11 160 150 150 150 170 140 150 140 64 61 
July 2 100 84 84 81 80 84 84 90 21 11 
Aug. 1.3 84 81 86 81 79 79 77 82 17 8.7 
Sept. 1.2 60 60 68 58 56 59 67 66 10 5.1 
Oct. 0.9 37 30 39 34 36 38 33 37 6.5 3.4 
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Table 20. Monthly average suspended solids concentrations in mg/l. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 3.1 6.6 7.1 13.4 7.6 
Mar. 2.3 51.3 2.9 13.3 12.9 28 17.2 
April 15.3 18.6 13.0 8.8 11.4 22.1 17.6 
May 5.8 30.3 17.3 30.7 38.0 16.4 47.7 29.8 31.8 25.9 20.9 28.7 30.3 
June 6.2 18.5 12.6 9.1 9.6 8.9 9.0 9.6 10.2 9.1 8.7 6.3 8.7 
July 2.6 4.5 3.9 4.5 4.9 8.8 4.5 5.9 5.6 5.8 5.2 3.4 2.1 
Aug. 8.8 5.0 6.6 3.3 3.4 3.2 3.0 3.0 4.0 4.0 3.8 2.8 18.3 
Sept. 5.5 4.3 1.3 2.8 4.0 1.3 2.1 3.1 2.1 2.7 2.8 3.2 9.1 
Oct. 14.8 6.1 0.5 3.4 2.2 3.8 1.7 2.2 1.9 1.6 1.9 1.6 2.4 
Table 21. Monthly average suspended solids mass flow rates in 103 lbs/day. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 0.4 1.8 1.9 2.5 1.2 
Mar. 4.7 1.9 15.3 14.8 19.0 10.0 
April 2.0 12.0 14.9 19.3 20.0 14.0 
May 5.3 ~5 130 56 160 100 110 88 71 48 47 
June 1.3 8.9 9.9 9.2 9.3 9.9 10.5 9.4 9.0 2.1 3.0 
July 0.04 2.1 2.4 4.3 2.2 2.9 2.7 2.8 2.5 0.3 0.1 
Aug. 0.03 1.6 1.7 1.6 1.5 1.5 1.9 1.9 1.9 0.2 0.8 
Sept. 0.02 0.8 1.2 0.4 0.6 0.9 0.6 0.8 0.8 0.1 0.2 
Oct. 0.02 0.6 0.4 0.7 0.3 0.4 0.4 0.3 0.4 0.04 0.04 
Results of Other Water 
Sample Analyses 
The results of all other chemical and physical 
parameters analyzed during the study period are 
summarized in this section, with the exception of 
total iron and temperature. Total iron analyses were 
discontinued in early June and indicated little to that 
point. Temperatures were omitted because the data 
were incomplete. The raw data for total iron and 
temperature, as well as for all other parameters, are 
found in Appendix A. 
Specific conductance 
A summary of monthly average specific 
conductance is found in Table 22. These data 
generally reinforce the results obtained from the TDS 
analysis. Specific conductances, as with TDS 
concentrations, were higher in the grazing and 
agricultural areas than in the recreational area. The 
general trend also shows a decrease in specific 
conductances, resulting from dilution effects, during 
spring runoff. This was followed by increasing 
specific conductances through the summer and fall 
caused by the concentration of TDS due to 
decreasing stream flow rates. 
pH 
Monthly average pH values are given in Table 
23. The results indicate possible relationships 
between land uses, temperature, and pH. Generally, 
pH values in the agricultural area were found to be 
slightly lower than from other areas, although the 
differen~es were not determined to be significant. 
Also, general trends indicate peak values of pH at 
most sites during July and August. This coincided 
with the highest water temperatures during the year. 
Alkalinity and hardness 
In most samples, except those collected during 
the early spring, the concentrations and mass flows 
for alkalinity were found to be higher than for 
hardness. This was especially noticeable in late 
summer and fall. The differences between alkalinity 
and hardness concentrations and mass flows are 
summarized in Tables 24-27. Both alkalinity and 
hardness concentrations were found to be lower in 
the recreational area than in the other areas. 
However, this probably indicates differences in the 
soil and mineral characteristics of each area, rather 
than reflections of water quality impacts caused by 
differences in land uses. 
Chloride 
The average monthly chloride concentrations 
and mass flows are summarized in Tables 28 and 29. 
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Generally, higher concentrations and mass flows were 
observed at SFO-I2 and 13 than in the recreational 
area. Since chlorides are characteristically a 
component of agricultural and feedlot runoff, the 
higher loadings of chloride at these sites can be 
attributed to the agricultural activity hich takes 
place in this area. This was especially true during 
spring runoff. Concentrations at SFO-l and 2 were 
also found to be higher than at sites within the 
recreational area. Grazing activity could have 
contributed, at least in part, to the higher 
concentrations, but it is just as likely that differences 
in the chloride content of soil and minerals in the 
Beaver Creek area caused the higher values. Within 
the recreational area, little difference was found 
between sites. Comparisons of chloride 
concentrations and mass flows are shown in Figure 14 
to more clearly depict the seasonal differences at 
several sites. 
BOD s monthly average concentrations and 
mass flows are contained in Tables 30 and 31. The 
BODs concentrations are so low that they indicate 
very little contamination from any source within the 
South Fork Drainage. Also, there is a considerable 
range of error associated with the analysis of BOD at 
such low concentrations. However, if the data can be 
assumed to be accurate, statistical analysis indicates 
that there is .a Significant difference between mass 
flows at sites ~ithin the recreational area. SFO-7 and 
8 were found to produce higher mass flows than 
other sites in the recreational area during spring 
runoff. SFO-7 was also found to have higher mass 
flows during the summer, especially August, than 
other sites above and below it. After the recreational 
season ended, BODs mass flows at SFO-7 became 
comparable with other sites in the recreational area, 
indicating that possibly recreational activity at 
Hawthorne Campground, just above SFO-7, 
contributed to BODs loading in the South Fork. At 
SFO-S, it was observed that mass flows in the summer 
and fall were generally higher than at the other sites 
immediately above and below it. This may have been 
connected with land uses above that site. 
It was also observed that BODs concentrations 
dropped sharply in late summer. This may have 
been the result of higher water temperatures which 
increased BOD decay rates. The variation of BODs 
concentrations with time is shown in Figure ISa. 
Outside of the recreational area, it was observed that 
total mass flows from the agricultural area were no 
greater than~ and often less than, mass flows from the 
recreational area, even during spring runoff. This is 
shown in Figure ISb. Although these general 
observations are of interest, it must be taken into 
account that there is probably considerable error in 
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Table 22. Monthly average specific conductance in J.Lmho/cm. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 468 373 377 406 384 
Mar. 386 246 408 252 282 295 314 
April 332 192 340 179 234 236 254 
May 310 252 270 257 241 236 244 231 233 223 215 236 235 
June 398 361 322 320 280 284 280 277 280 299 281 352 346 
July 434 378 373 329 302 296 298 299 299 299 303 394 403 
Aug. 440 415 393 363 361 355 354 362 356 364 363 397 411 
Sept. 441 411 403 413 415 394 397 392 400 395 379 447 443 
Oct. 418 396 385 376 368 368 384 372 370 371 371 433 429 
Table 23. Monthly average pH. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 8.0 8.18 7.73 7.85 8.1 
Mar. 7.73 7.63 7.91 7.95 7.83 7.47 7.7 
April 8.01 8.07 8.35 8.29 8.28 8.09 8.18 
May 8.08 8.12 8.09 8.16 8.06 8.13 8.03 8.09 8.03 8.12 8.33 7.93 8.06 
June 7.91 8.13 8.12 8.28 8.37 8.34 8.35 8.26 8.36 8.34 8.35 7.99 7.98 
July 8.31 8.35 8.34 8.23 8.35 8.34 8.33 8.38 8.35 8.4 8.39 8.11 8.15 
Aug. 8.28 8.3 8.18 8.03 8.30 8.26 8.33 8.35 8.38 8.39 8.33 7.93 8.13 
Sept. 8.2 8.22 8.26 8.24 8.36 8.36 8.29 8.38 8.33 8.3 8.37 7.98 8.06 
Oct. 7.34 8.17 8.14 8.06 8.26 8.3 8.37 8.32 8.39 8.29 8.41 7.84 7.87 
Table 24. Monthly average alkalinity concentrations in mg/l. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 219 194 191 203 206 
Mar. 177 105 209 117 131 127 148 
April 162 94.4 186 113 120 116 127 
May 171 140 153 139 136 135 137 128 130 123 127 128 128 
June 212 192 192 171 164 153 160 151 153 150 149 188 189 
July 237 215 211 165 164 163 166 162 163 163 163 196 219 
Aug. 220 209 178 186 186 189 187 136 186 158 185 218 220 
Sept. 240 241 235 230 229 228 227 228 222 227 224 249 260 
Oct. 181 217 214 207 209 208 208 200 201 199 196 228 244 
-
Table 25. Monthly average alkalinity mass flow rates in 103 lbs/day. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 30 -' 521 512 39 33 
Mar. 9.6 140 134 150 85 86 
April 10.0 170 191 203 110 103 
May 24 250 460 460 470 440 440 420 430 220 198 
June 13 150 170 160 160 160 160 150 150 63 65 
July 1.9 79 80 79 81 79 79 79 79 79 11 
Aug. 1.4 89 91 91 91 66 91 77 90 18 94 
Sept. 1.3 65 66 66 66 66 64 66 65 10 5.3 
Oct. 8.2 37 38 38 38 37 37 36 36 6.3 3.8 
.. , 
Table 26. Monthly average hardness concentrations in mg/l. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 207 182 178 200 193 
Mar. 190 113 206 118 138 137 147 
April 136 93 174 114 119 121 125 
May 160 114 146 128 132 114 127 115 119 111 126 115 117 
June 188 171 171 151 144 142 163 138 141 170 139 154 170 
July 201 193 181 161 143 152 148 157 151 157 156 186 200 
Aug. 194 199 201 177 168 179 180 173 154 181 177 198 196 
Sept. 162 198 191 193 199 189 194 199 205 194 182 193 194 
Oct. 141 183 175 180 178 177 142 165 172 163 157 164 168 
Table 27. Monthly average hardness mass flow rates in 103 lbs/day. 
Site Number 
Month 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 29 49 48 38 31 
Mar. 10.4 135 135 158 92 85 
April 10 160 193 201 111 101 
May 20 230 451 389 434 393 407 379 430 193 181 
June 11.6 135 148 146 168 142 145 175 143 52 59 
July 1.7 77 69 74 72 76 73 76 76 18 9.7 
Aug. 1.3 85 81 87 88 84 75 88 86 16 8.3 
Sept. 1.1 55 58 55 36 58 59 56 53 8 4.0 
Oct. 0.7 32 33 32 26 30 32 30 29 4.5 2.6 
Table 28. Monthly average chloride concentrations in mg/l. 
Site Number 
Month 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 3.6 7.0 6.1 8.1 7.4 
Mar. 5.4 8.1 3.8 4.3 4.9 7.1 6.6 
April 13.3 5.2 4.1 3.6 4.8 6.2 5.6 
May 5.7 2.5 3.1 4.0 3.1 2.6 3.0 2.9 3.3 3.4 3.2 4.8 3.3 
June 8.5 5.7 4.1 5.0 4.3 4.1 4.0 4.5 4.9 5.2 6.0 11.0 5.5 
July 8.1 5.8 2.5 4.8 3.4 3.1 3.3 3.0 3.1 3.1 5.2 7.8 5.1 
Aug. 8.4 7.8 4.0 4.2 4.5 3.1 3.6 3.4 3.7 3.6 3.8 8.2 4.4 
Sept. 7.3 7.4 2.6 3.9 4.3 4.0 4.0 4.4 4.0 4.5 5.4 6.6 4.0 
Oct. 7.6 6.1 1.1 3.2 3.7 3.3 3.5 2.7 3.8 4.5 4.9 6.3 3.8 
~ 
-
Table 29. Monthly average chloride mass flow rates in 102 lbs/day. 
Site Number 
Month 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 4.96 18.8 16.4 15.4 11.8 
Mar. 7.4 24.9 49.3 56.2 47.7 38.3 
April 5.6 37.8 60.9 81.2 56.9 45.2 
May 4.3 71.7 106 89 102 99 113 116 109 80.7 51.0 
June 3.9 44.6 10.3 42 41 46.3 50.4 53.5 61.7 37.1 19.0 
July 0.5 22.9 16.5 15 16 14.6 15 15 35 7.4 2.5 
Aug. 0.51 20.2 22.0 15 17.5 16.6 18 17.5 18.5 6.7 1.9 
Sept. 0.4 11.0 12.4 11.6 11.6 12.7 12.7 13.0 15.6 2.7 8.2 
Oct. 0.23 5.74 6.8 6.1 6.4 4.9 7.0 8.2 9.0 1.7 5.9 
- ----- ---- ~-
the data and that comparisons of the total mass 
loading from different land uses cannot be made with 
reliable accuracy. 
Monthly average N0 3 -N concentrations and 
mass flows are summarized in Tables 32 and 33. 
Results indicate that there was very little 
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contribution from any of the land uses, except during 
spring runoff. The total mass loading from the 
agricultural area was slightly higher than from other 
areas during early spring. SFO-l was found to have 
lower concentrations of N03 -N during the summer 
than other sites. At the same time, it was found to 
have higher concentrations of NH 3-N, indicating 
more nitrate assimilation than at other sites. In the 
recreational area, SFO-3 had the highest 
SFO-I 
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SFO-IO 
- .... - SFO-12 
Figure 14. Chloride concentration and mass flow rate vs. time at selected sites on the South Fork of the Ogden 
River. 
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Table 30. Monthly average BOD5 concentrations in mg/1. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 0.9 1.3 1.1 1.6 2.5 
Mar. 1.05 0.98 1.18 1.3 1.78 1.15 1.30 
April 1.5 1.72 1.94 1.86 1.52 1.42 1.82 
May 1.91 1.76 1.32 1.57 1.35 1.16 1.63 1.74 1.23 1.03 1.18 1.30 1.10 
June 1.30 1.14 0.72 1.95 2.23 1.62 2.08 2.03 1.98 1.80 1.93 1.67 0.97 
July 1.37 1.18 1.27 1.75 1.66 1.50 1.76 1.59 1.54 1.79 1.87 1.54 1.27 
Aug. 0.6 0.87 0.40 0.53 1.43 0.40 1.73 0.95 0.93 0.83 1.03 1.1 1.13 
Sept. 1.15 1.18 0.78 0.93 1.18 0:98 1.05 1.38 1.08 1.38 1.40 1.60 0.98 
Oct. 2.2 2.5 1.43 1.73 3.1 2.3 2.23 2.47 2.0 2.67 2.63 2.03 2.8 
Table 31. Monthly average BOD5 mass flow rates in lbs/day. 
Site Number 
-
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
-
Feb. 124 349 295 303 399 
Mar. 90 774 1490 2040 772 755 
April 185 1789 3150 2570 1302 1469 
May 305 2816 4612 3963 5568 5944 4202 3518 4031 2185 1699 
June 77 1738 2295 1667 2141 2089 2038 1852 1986 563 336 
July 10 834 806 728 854 772 748 869 908 146 62 
Aug. 6 255 697 195 843 463 453 404 502 90 48 
Sept. 6 264 341 . 283 303 399 312 399 404 66 20 
Oct. 9 310 568 421 409 452 366 489 482 56 44 
- - -- -~~--~ -- - - - -----
concentrations of N03 -N. The high concentrations 
persisted throughout the entire study period, 
suggesting that the natural characteristics of the 
drainage area, rather than activity at Camp Kiesel, 
was the primary cause of N03 -N loading. From 
SF04 through the recreational area, there was a 
slight decrease in NO 3-N concentrations. This 
probably resulted from algal uptake. General seasonal 
trends of N03 -N concentrations and mass flows at 
several sites are shown in Figure 16. 
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Monthly average N02 -N concentrations and 
mass flows are summarized in Tables 34 and 35. The 
results show that N02 ·N concentrations were so low 
that they can be considered insignificant. 
NH3-N 
Results from the NH3-N analysis indicate little, 
other than general trends. Concentrations and mass 
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Figure 15. BODs concentration and mass flow rate vs. time at selected sites on the South Fork of the Ogden 
River. 
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Table 32. Monthly average N0 3-N concentrations in J.Lg/1. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 106 97 105 162 141 
Mar. 320 176 471 158 190 658 372 
April 517 114 327 158 150 291 231 
May 116 698 653 68 420 491 432 401 400 407 373 370 458 
June 19 188 943 183 153 167 132 103 125 144 122 191 414 
July 47 257 752 325 311 349 297 234 274 311 300 151 318 
Aug. 69 320 688 416 354 376 363 394 339 349 339 188 351 
Sept. 81 112 701 285 362 256 258 216 205 205 198 88 117 
Oct. 424 60 845 331 281 192 219 177 206 202 115 100 101 
Table 33. Monthly average N03-N mass flow rates in lbs/day. 
Site Number 
Month 1 2 3 4 5 6 ~, 7 8 9 10 11 12 13 
Feb. 14.6 26 28 31 22 
Mar. 16.2 309 181 218 442 216 
April 12.3 302 267 254 267 186 
May 120.8 1220 1435 1677 1476 1370 1366 1390 1274 622 707 
June 12.8 163 157 172 136 106 129 ' 148 126 64 143 
July 2.2 155 151 169 144 162 133 151 146 14 15 
Aug. 2.1 200 172 183 177 192 165 170 165 15 15 
Sept. 0.6 81 105 74 75 62 59 59 57 4 2 
Oct. 0.2 59 51 35 40 32 38 37 21 3 2 
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flows are summarized in Tables 36 and 37. In 
comparing differences between land use areas, 
contributions from the agricultural area were about 
the same as from the recreational area through spring 
runoff. During the summer, when there was little 
surface runoff, the agricultural area contributed 
Significantly less NH3 -N to the river than the 
recreational area. In the grazing area, concentrations 
at SFO-l were slightly higher than other sites during 
the summer. This was the only site where ~-N 
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concentrations were found to be higher than N03 -N 
concentrations, indicating a possible high rate of 
nitrate assimilation. 
Within the recreational area, SFO-S was 
generally found to have had much higher 
concentrations and mass flows than the sites above 
and below it during the summer season. Since 
concentrations at that site became comparable with 
other sites after the summer season, it is possible that 
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Figure 16. N03 -N concentration and mass flow rate vs. time at selected sites on the South Fork of the Ogden 
River. 
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Table 34. Monthly average N02 -N concentrations in Ilg/l. 
Month 2 3 4 5 6 
Feb. 5.7 
Mar. 1.3 1.3 1.6 
April 1.3 1.4 1.7 
May 0.9 1.0 1.0 1.0 1.3 1.5 
June 0.5 0.7 0.7 1.5 1.4 1.4 
July 1.0 1.7 0.8 1.0 1.2 1.4 
Aug. 0.6 1.5 1.4 2.4 3.4 3.4 
Sept. 0.8 1.5 1.0 4.8 4.5 4.3 
Oct. 1.7 1.3 1.0 2.9 1.3 2.1 
,f.I. 
-...J 
Table 35. Monthly average N02-N mass flow rates in lbs/day. 
Month 2 3 4 5 6 
Feb. 0.79 
Mar. 0.11 1.05 
April 0.15 1.57 
.May 0.17 1.79 4.44 5.12 
June 0.05 1.34 1.44 1.44 
July 0.01 0.48 0.58 0.68 
Aug. 0.01 1.15 1.66 1.66 
Sept. 0.01 1.36 1.3 1.24 
Oct. 0.01 0.52 0.24 0.38 
Site Number 
7 8 9 10 
4.5 3.8 
1.3 1.1 
1.2 1.5 
1.4 1.3 1.6 1.5 
1.3 1.2 1.5 1.2 
1.3 1.5 1.6 1.6 
3.4 3.4 3.3 3.3 
4.5 4.1 3.7 3.4 
1.8 1.6 1.5 1.5 
Site Number 
7 8 9 10 
1.21 1.02 
1.49 1.26 
2.03 2.54 
4.78 4.44 5.47 5.12 
1.34 1.23 1.34 1.23 
0.63 0.73 0.78 0.78 
1.66 1.66 1.61 1.61 
1.3 1.18 1.07 0.98 
0.33 0.29 0.27 0.27 
-~ 
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Table 36. Monthly average NH3 -N concentrations in J.lg/l. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 28.3 52 39 32.3 35 
Mar. 71.5 62.8 55.3 44 95.5 90.5 62.3 
April 55.2 47.8 37.2 40.2 59.0 44.0 51.8 
May 63.7 88.7 45.6 58.7 43.2 42.0 37.2 61.2 45.8 64.0 29.0 44.8 52.8 
June 90.3 79.0 52.7 56.6 73.3 60.4 65.1 45.4 52.6 58.6 66.1 59.7 82.4 
July 129 60.5 54.8 87.3 103.1 107.9 82.4 49.3 57 45 .3 63.5 90.3 65.5 
Aug. 97.2 58.8 79.0 76.7 177.8 67.3 100.2 56.3 51.7 47.7 52.0 80.0 79.6 
Sept. 71.3 60.8 141.7 31.8 55.5 39.8 34.3 29 52.5 47.5 38.0 39.8 34.3 
Oct. 49.3 23.3 23 22.3 34.3 27.0 25.7 30.3 37.3 23.3 28.3 105.7 37.3 
Table 37. Monthly average NH3-N mass flow rates in lbs/day. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 · 10 11 12 13 
Feb. 3.9 13.9 10.5 6.1 5.6 
Mar. 5.8 36.3 50.5 109.6 60.7 36.2 
April 5.2 34.3 68.0 99.8 40.3 41.8 
May 15.3 105.3 147.6 143.5 127.1 209.1 156.5 218.6 99.1 75.3 81.5 
June 5.4 50.4 75.4 62.2 67.0 46.7 54.1 60.3 68.0 20.1 28.5 
July 0.5 41.6 50.0 52.3 40.0 23.9 27.6 22.0 30.8 8.6 3.1 
Aug. 0.4 36.9 86.6 32.8 48.8 27.4 25.2 23.2 25.3 6.6 3.4 
Sept. 0.3 9.0 16.0 11.5 9.9 8.4 15.2 13.7 11.0 1.6 0.7 
Oct. 0.1 4.0 6.3 4.9 4.7 5.5 6.8 4.3 5.2 2.9 0.6 
._------------- --- -.--- -- ------- - ---- - - - -- ' 
the type of recreational activity above SFO-S could 
have had an effect on NH3-N contributions. SFO-7 
was found to have had higher concentrations and 
mass loadings during August than the other sites 
around it, also indicating a possible connection with 
recreational activity. Generally, however, total 
NH3-N concentrations were too low to indicate 
serious problems. The general trends of NH3-N 
concentrations and mass flows at several sites are 
indicated in Figure 17. 
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Total P and ortho-P04 
Total P and ortho-P04 monthly average 
concentrations and mass flows are summarized in 
Tables 38 through 41. Results show that the greatest 
loading, as expected, was from the agricultural area 
during winter and spring runoff. However, there was 
little difference between any of the sites during the 
rest of the year. Most of the total P and ortho-P04 
contributions probably came from the weathering of 
rocks and soils. 
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Figure 17. N~ -N concentration and mass flow rate vs. time at selected sites on the South Fork of the Ogden 
River. 
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Table 38. Monthly average total P concentrations in /lgJl. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 14 14 14 14 14 37 26 
Mar. 12.3 58 20.5 34 29 67.3 31.8 
April 48.2 44.8 22.6 35.8 28 37.4 29.2 
May 36.3 45.3 43.5 39.7 33.2 50.7 48.8 43.8 35.7 52.5 53.7 49.2 49.8 
June 25 24.8 27.6 24.6 22.8 22.4 17.4 15.0 20.2 18.6 25.2 27.2 20.4 
July 18.9 21.7 15.3 25.7 15.4 16.4 18.7 15.3 19.7 23.7 12.6 36.0 18.7 
Aug. 13.4 12.2 11.8 13.8 12.3 11.2 9.0 11.4 19.3 9.2 9.0 37.2 14.0 
Sept. 12.3 30.3 22.8 23.0 16.5 42.8 26.0 38.3 42.8 33.8 44.5 39.8 44.8 
Oct. 23.3 18.3 19.3 16.0 17.0 9.7 9.7 9.0 10.3 13.7 13.7 36.7 17.3 
Table 39. Monthly average total P mass flow rates in lbs/day. 
Site Number 
Month 1 2 3 4 5 6 7 8 9 10 11 12 13 
Feb. 0.9 1.9 3.8 3.8 7.0 4.1 
Mar. 5.3 13.5 39.0 33.3 45 .2 18.5 
April 4.8 20.8 60.0 47.4 34.3 23.6 
May 7.8 71.2 113.4 173.2 166.7 149.6 121.9 179.3 183.4 82.7 76.9 
June 1.7 21.9 23.5 23.0 17.9 15.4 20.8 19.1 25.9 9.2 7.1 
July 0.2 12.2 7.5 8.0 9.1 7.4 9.6 11.5 6.1 3.4 0.9 
Aug. 0.08 6.6 6.0 5.5 4.4 5.6 9.4 4.5 4.4 3.1 0.6 
Sept. 0.2 6.5 4.8 12.4 7.5 11.1 12.4 9.8 12.9 1.6 0.9 
Oct. 0.07 2.9 3.1 1.8 1.8 1.6 1.9 2.5 2.5 1.0 0.3 
(It 
-
Table 40. Monthly average ortho-PO 4 concentrations in /lg/l. 
Month 1 2 3 4 5 
Feb. 
Mar. 1.7 12.3 8.0 
April 16.4 12.2 7.0 
May 9.4 20.9 20.3 18.0 20.3 
June 4.0 6.3 13.8 4.0 2.0 
July 8.1 10.9 10.8 6.6 6.3 
Aug. 9.2 10.8 9.8 6.8 8.0 
Sept. 4.3 8.7 10.3 14.5 14.5 
Oct. 9.3 7.0 13.3 14.3 11.6 
Table 41. Monthly average ortho-P04 mass flow rates in Ibs/day. 
Month 1 2 3 4 5 
Feb. 
Mar. 1.1 5.2 
April 1.3 6.5 
May 3.6 32.3 69.3 
June 0.4 3.6 2.1 
July 0.1 3.1 3.1 
Aug. 0.07 3.3 3.9 
Sept. 0.05 4.1 4.2 
Oct. 0.03 2.6 2.1 
6 
19.2 
1.5 
5.0 
7.5 
19.3 
9.7 
6 
65.6 
1.5 
2.4 
3.7 
5.6 
1.8 
Site Number 
7 8 9 10 11 12 13 
8.0 6.3 25.0 4.0 
7.6 6.0 13.0 7.8 
20.2 19.7 22.7 19.0 17.5 19.5 17.5 
1.5 2.0 2.5 2.5 1.5 14.8 6.3 
5.3 4.9 5.6 4.0 4.5 23.5 8.4 
8.0 6.7 7.3 8.2 7.4 39.5 10.3 
20.0 17.0 8.0 9.3 12.5 31.5 10.0 
16.7 9.0 9.3 20.3 11.7 28.3 10.3 
Site Number 
~, 7 8 9 10 11 12 13 
9.2 7.2 16.8 2.3 
12.9 10.2 11.9 6.3 
69.0 67.3 77.5 64.9 59.8 32.8 27.0 
1.5 2.1 2.6 2.5 1.5 5.0 2.2 
2.6 2.4 2.7 1.9 2.2 2.2 0.4 
3.9 3.3 3.6 4.0 3.6 3.2 0.4 
5.8 4.9 2.3 . 2.7 3.6 1.3 0.2 
3.1 1.6 1.7 3.7 2.1 0.8 0.2 
. "~'-
Diurnal Study 
Besides regular sites within the recreational 
area, two additional sites were studied during a 
three-day diurnal sampling period, conducted over a 
heavy use summer weekend. SF04A was located on 
a small stream which enters the South Fork just 
above SF04. The source of the stream is a small 
spring located approximately 100 feet away from the 
river. The stream flows within 5 feet of a vault privy 
before entering the South Fork. SFO-6A was located 
approximately 1 SO feet downstream from SFO-6. A 
vault privy is located near the river between the two 
sites. 
Results of the diurnal study indicate that 
bacteriological parameters are influenced by water 
temperature and pH, as well as recreational use. 
Generally, it was found that the counts of total and 
--- ~~~--- ---~-----------~. 
fecal coliforms and fecal strep were lowest during the 
mid-afternoon, when temperature . and' pH were at 
their daily peaks. Maximum counts were observed 
during late evening and early morning, when 
temperatures and pH were lowest. The maximum 
fluctuation in temperature at any of the sites was 
100 C. This inverse relationship suggests a correlation 
between bacteriological die-off rates and radiation 
from the sun. When radiation was at its daily peak, 
die-off rates were accelerated. During the night, when 
there was no radiation, the die-off rates were slower. 
The effect · of sunlight on bacteriological counts 
substantiates reasons for collecting samples at the 
same time each day in order to make valid 
comparisons between counts from different dates and 
sites. Summaries of daily pH and temperature 
fluctuations, as well as average TC, FC, and FS counts 
per site, during the diurnal study are contained in 
Tables 4244. 
Table 42. Summary of pH values taken during diurnal study on the South Fork, August 23-26, 1974. 
r 
Site Number 
Time 3 4 4A 6 6A 8 9 11 
2pm 8.4 8.2 7.8 8.3 8.3 8.4 8.5 8.4 
8pm 7.6 7.9 7.8 8.1 8.1 8.2 8.2 8.3 
2am 7.9 7.6 7.4 7.8 7.8 8.0 7.9 8.1 
8am 8.6 8.1 8.7 8.5 8.5 8.7 8.7 8.6 
2pm 8.3 8.3 8.2 8.4 8.4 8.4 8.4 8.4 
8pm 8.15 7.9 7.85 8.4 8.4 8.35 8.5 8.45 
2am 8.3 8.0 7.8 8.2 8.2 8.1 8.2 8.2 
8am 8.15 8.0 7.95 8.3 8.3 8.65 8.7 8.75 
2pm 8.0 8.2 8.1 8.4 8.4 8.4 8.4 8.5 
8pm 8.0 8.55 8.4 8.5 8.5 8.75 8.8 8.9 
2am 7.55 7.2 7.1 7.3 7.3 7.2 7.15 7.05 
8am 8.0 8.25 - 8.25 8.25 8.2 8.25 8.1 
Table 43. Summary of water temperatures (OC) taken during diurnal study on the South Fork, August 23-26, 
1974. 
Site Number 
Time 3 4 4A 6 6A 8 9 11 
2pm 11 19 17 17 18 18 18 
8pm 8 16 14 14 14 14 15 
2am 7 14 13 13 14 12 12 
8am 6 14 8 8 12 12 12 
2pm 12 20 17 17 18 19 19 
8pm 8 17 14 14 14 15 17 
2am 8 15 15 15 IS 15 13 
8am 7 14 13 15 13 13 13 
2pm 12 19 18 18 19 19 20 
8pm 9 17 15 15 14 15 17 
2am 8 16 14 14 14 14 14 
8am 7 14 13 13 13 
52 
Table 44. TC, FC, and FS average values taken during diurnal study on the South Fork, August 23-26, 1974. 
Param- Site Number 
eter 3 4 4A 6 
Te 11.8 27.4 68.9 12.7 
FC 1.2 13.2 62.4 11.0 
FS 48.5 38.5 212.6 35.4 
. Besides confirming the inverse relationship 
between temperature and bacteriological counts, the 
diurnal study presented additional evidence to 
indicate that recreational use along the South Fork 
does have an adverse impact on water quality. Since 
there was no precipitation during the diurnal, changes 
in water quality from site to site were attributed 
almost entirely to recreational use. Statistically, total 
and fecal coliform counts were found to be 
significantly higher at SFO-l than at SF04, 6, 6A, 8, 
and 9 and counts at SFO-9 were found to be 
significantly higher than at SFO-6, 6A, and 8. Fecal 
strep counts were not found to vary significantly 
through the recreational area. Fluctuations of TC, 
FC, and FS at each site during the diurnal study are 
shown in Figures 18 and 19. 
SF04A was found to have Significantly higher 
counts than any of the other sites. Evidence of toilet 
paper and other human contamination, which was 
found directly in the stream, indicated that high 
counts were attributed to heavy recreational use. The 
privy, located adjacent to the small stream, appeared 
to be the major source of pollution. There was 
generally little difference between bacteriological 
counts at SFO-6 and 6A. However ,'sharp increases of 
TC and FS were occasionally observed at SFO-6A 
during the diurnal. These increases must have been 
caused by recreational activity. However, it was not 
possible to connect increased counts with the toilet 
facility. 
At several other sites, particularly SF04 and 9, 
evidence of the impacts of recreational use was 
observed. At the end of a weekend of estimated near 
capacity recreational use, significant increases in 
bacteriological counts at these two sites were 
observed. Although the relationship between 
temperature and die-off rates contributed to the 
bacteriological increases, part of the increases must 
have resulted from recreation. Extremely heavy use at 
the campgrounds above these sites was observed 
during the afternoon before the increases. Since 
similar increases were not observed during the 
previous two evenings, it was concluded that the 
higher bacteriological counts were mostly the result 
of recreational activity rather than reflections of 
temperature changes. 
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6A 8 9 11 
23.6 17.5 44.6 5$.0 
10.7 7.7 20.2 22.1 
87.2 41.2 45.1 76.9 
Correlation Between Recreational 
Use and Water Quality Changes 
The results of the water qUality analyses show 
that bacteriological parameters were the most 
sensitive in indicating a relationship between 
recreational use and water quality changes. 
Estimations of the extent of correlation between 
intensity of recreational . use and water quality 
changes were obtained by performing linear 
regression analyses on the data. In attempting to 
determine the net loading of bacteria between sites, it 
was found that experimental data were inadequate 
for calculating decay coefficients with any degree of 
accuracy. Therefore, it was necessary to use total 
bacteriological concentrations to perform 
comparative regression analyses. 
linear regression was first used to compare 
correlations between the number of visits and visitor 
days at each site within the recreational area, with the 
mass flows of TC, FC, and FS at each site. The best 
estimations of the correlation coefficients resulting 
from this analysis are contained in Table 45. 
Although larger sample sizes are required to prove 
statistical significance at the 95 percent confidence 
level between correlation coefficients, several 
pronounced trends were observed. From the results, 
it appears that during the summer recreational season 
there was a better correlation between the number of 
visits and bacteriological mass flows, than between 
the number of visitor days and bacteriological mass 
flows. This indicates that the effects of recreation on 
wa ter quality were influenced by the visitor's length 
of stay. Since the length of stay was generally 
determined by the type of recreational activity, it 
also follows that water quality changes were reflective 
of the type and nature of predominant recreational 
activities. With the exception of a few institutional 
camps, most of the recreational facilities along the 
South Fork are visited by large numbers of visitors 
for short periods of time. This seems to indicate that 
changes in water quality along the South Fork are 
more directly affected by high intensity, short 
duration use rather than from a smaller volume of 
long duration visitors. It may be possible that short 
term visitors have a greater impact on water quality 
because they use toilet facilities with more frequency 
or care less about taking care of recreational facilities 
than long term visitors. 
From the data, it also appears that there was a 
better correlation between the level of recreational 
use and water quality in July and August than in 
June. Since there was still some surface runoff during 
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June, this probably complicated the correlation 
between visitor use and water quality changes. During 
July and August, there was practically no surface 
runoff. Therefore, most of the bacteriological water 
quality changes during that time must have been 
caused by recreation , thus accounting for the better 
correlations. 
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Figure 18. TC, FC, and FS counts taken at 6-hour intelVals at sites SFO-3, 4, 4A, and 6: August 23-26, 1974. 
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linear regression was also used to compare 
correlations between average daily weekend and 
weekday use and bacteriological concentrations at 
individual sites within the recreational area. The best 
estimations of the correlation coefficients for this 
analysis are found in Table 46. From the results it 
appears that there was a better correlation between 
daily use levels and changes in bacteriological 
250 
concentrations at sites in the upper part of the 
recreational area than at sites in the lower part. 
Although statistical significance between correlation 
coefficients was not found, the general trends suggest 
that decreasing correlations in going downstream 
were probably caused by complexities resulting from 
bacterial die-off rates, distance between sites, and 
cumulative increases in bacterial concentrations. 
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Figure 19. TC, FC, and FS counts taken at 6-hour intervals at sites SF()'6A, 8, 9, and 11: August 23-26, 1974. 
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Table 45. Linear correlation coefficients from comparing mass flow rates ofTC, FC, and FS with 1974 seasonal 
use per campsite for sites SFO-5 - 9. 
June July August 
Parameter Visits Visitor Visits Visitor Visits Visitor Days Days Days 
TC -.0929 -.4769 -.4799 -.3842 .7035 -.1095 
FC .3998 .1486 
FS -.3462 -.5298 
Table 46. Linear correlation coefficients from com-
paring TC, FC, and FS concentrations with 
1974 daily average use of the recreational 
area for sites SFO-4 - 11. 
Parameter 
Site No. TC FC FS 
4 0.5480 0.3015 0.2104 
5 0.5287 0.2428 0.4466 
6 0.2313 0.2186 0.3764 
7 0.3365 0.2662 0.3801 
8 0.0580 0.0275 0.2255 
9 0.0478 -0.0273 0.2116 
10 0.1338 0.1899 0.2775 
11 0.0387 -0.0035 0.2587 
Managemen t Approach 
The results of this study indicate that, although 
impacts are slight, recreational use levels have an 
effect on the water quality of the South Fork of the 
Ogden River. Since increasing recreational use of the 
area can be expected to have even greater effects on 
water quality, planners and managers need to be 
concerned with making decisions which will minimize 
adverse -impacts. According to the Weber County 
Planner, Shirra (1974), local planners and managers 
are in need of more extensive natural resource 
inventories to aid them in predicting the 
consequences of their decisions. These decisions 
should be based upon a determination of the carrying 
capacity of the recreational area. Hopefully, the 
information obtained from this project will add to a 
needed data base necessary for developing a 
reasonable carrying capacity. 
If the relationship between recreational use and 
water quality impacts are assumed to be strictly 
linear, it is estimated that a substantial increase in 
.5965 .2662 .6654 -.2267 
.7145 -.0588 .5639 -.8697 
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recreational use could be tolerated before the 
standards of 200 fecal coliforms per 100 rnl would be 
consistently exceeded. However, on the basis of one 
season's data, it is impossible to determine the nature 
of the relationship adequately enough to be able to 
estimate carrying capacity, from a water quality point 
of view. Over several years, it is quite possible that 
the actual relationship may be found to be 
exponential, rather than linear. 
At the present time, the actual carrying 
capacity of the South Fork area is probably more 
limited by physical facilities, such as roads into the 
area and the number of picnic and camping sites 
available, rather than by water quality. However, if 
more visitors are encouraged to corne into the area by 
new recreational developments, coupled with a failure 
to update or restrict use at existing facilities, the 
water quality carrying capacity could be exceeded 
within physical limits much sooner than expected. It 
is important for managers and planners to be aware 
that, from a water quality standpoint, the South Fork 
does have a carrying capacity and that that capacity is 
being approached. The possibility that water quality 
could be a limiting factor in planning for future 
recreational use of the area should be considered 
now, rather than after capacities have been exceeded. 
It is also important for planners to realize that 
impacts from agricultural areas are presently much 
more significant during certain times of the year than 
from recreational areas and must be taken into 
account in determining the total capacity of the 
South Fork Drainage. 
In addition to the need to predict carrying 
capacities, the results of this study indicate that 
considerations should be given to updating of existing 
facilities. Toilet facilities, especially, need to be 
looked at in terms of improvement or replacement. In 
particular, observations at Weber Memorial Park and 
Hawthorne and Magpie Campgrounds indicate the 
presence of potentially serious problems. 
Investigations into overall management practices also 
need to be conducted. During the summer, most of 
the water quality impacts in the South Fork Drainage 
result from high intensity, short duration, 
recreational use. Overcrowding on weekends at many 
facilities indicates a need for better management 
practices. During 1974, campground hosts and user 
fees were used at several U.S. Forest Service 
Campgrounds in an attempt to prevent over use and 
abuse of facilities. However, the collection of fees and 
-control of campground use were not strictly 
enforced. Overcrowding, litter, and overflowing 
garbage canS were frequently observed. The idea, 
however, has potential and perhaps a refinement of 
the approach could be used to maintain quality 
recreational experiences, particularly on the 
weekends. 
A reservation system might also be effective in 
regulating the distribution of weekend visitors. At the 
present time, the Hawthorne Group Area is opened to 
groups by reservation only on weekends. A 
modification of the approach might be used at such 
heavily used campgrounds as Weber Memorial Park, 
South Fork, and Magpie, especially for large groups. 
Private and community camps, as well as public 
campgrounds, could also use encouragement to more 
evenly distribute the intensity of use. The Eagles 
Camp, in particular, is often overcrowded on 
weekends. Although regulations and controls may be 
effective in preventing adverse environmental impacts 
from over use, generally they are also expensive to 
enforce. Ultimately, a public awareness of the need to 
maintain quality recreational areas may be the most 
important factor in properly managing such an area. 
For this reason, planners should also consider a public 
educational program as part of an overall 
management approach. The data from this project are 
of more value in identifying problems associated with 
existing land use patterns than in assessing impacts 
from future development. However, there is sufficient 
evidence to alert planners that adverse water quality 
effects can be expected from expanded recreational 
development. At present, state and county health and 
planning agencies appear to have good control over 
the types and numbers of developments they will 
allow. Their ability to ensure the maintenance of high 
quality developments, however, is questioned because 
of limited manpower. Most of the proposed 
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developments in the South Fork Drainage consist of 
mountain home sites or undeveloped recreational 
property. Permanent dwellings will not be allowed on 
undeveloped property because of inadequate potable 
water supplies and/or unsuitable conditions for 
proper waste disposal facilities. As a result, campers 
using their recreational sites, will likely be faced with 
problems associated with proper sewage disposal and 
prevention of stream contamination. Construction 
activity and changes in use patterns resulting from a 
greater influx of recreationists into the area could 
also present potential water pollution problems. Since 
it is very difficult to assess the effects of expanded 
recreational projects with existing data, it is 
recommended that planners promote the addition of 
information to the data base derived from this project 
before authorizing developments having questionable 
impacts. 
General Results 
The overall general results do not indicate that 
there is sufficient co1ltamination from present land 
uses along the South Fork of the Ogden River to 
exceed stream standards or to create a health hazard. 
They do, however, indicate that water quality does 
reflect the land uses in the watershed. Within the 
recreational area, water quality data indicate 
differences in use at particular recreation sites. Also, 
an apparent correlation between use levels and water 
quality changes is a potentially valuable tool for use 
with other data in predicting carrying capacities. 
For all land use areas along the South Fork, 
bacteriological parameters were generally found to be 
the most sensitive indicators of land uses. Other 
parameters were found to be of limited value. During 
the spring, agricultural runoff was determined to be 
the major cause of contamination in the South Fork 
Drainage. However, the predominant contribution to 
water pollution during the heavy use summer months 
was found to be recreation. The impacts from grazing 
activity were difficult to assess, but appeared to be 
less significant than from other land uses in the 
drainage area. 

CONCLUSIONS 
From the results of this study, the following 
conclusions are made concerning the effects of land 
uses along the South Fork of the Ogden River. 
1. Land uses located in the South Fork Drainage 
have small but definite impacts on water 
quality. 
2. Agricultural runoff is the largest single source 
of contamination. However, contributions from 
the agricultural area are primarily confined to 
periods of high surface runoff. During the dry 
summer and fall months, the total impact from 
agriculture is less than from other land uses 
along the river. 
3. Recreation was indicated as being the major 
cause of water quality changes along the South 
Fork during the heavy use summer months. 
4. The total impacts from grazing, although 
difficult to assess, appear to be less significant 
than those from either recreational or 
agricultural land uses. 
5. Bacteriological parameters were found to be the 
most sensitive indicators of water quality 
changes resulting from land use variations. 
Other parameters were generally found to be of 
limited value in characterizing land use inputs. 
6. Total coliform bacteria were found to give a 
better reflection of water quality impacts 
resulting from differences in intensity of 
S9 
recreational use between sites than other 
bacteriological parameters. Fecal coliform 
bacteria were found to be more sensitive in 
indicating seasonal differences in recreational 
activity. 
7. The FC/FS ratio was found to be of little value 
in indicating fecal contamination from humans. 
However, it did indicate differences between 
the bacteriological characteristics of 
contamination resulting from different land 
uses. 
8. Water quality impacts resulting from recreation 
appear to be correlated with intensity of use, 
particularly during periods of little surface 
runoff. Differences between weekends and 
weekdays indicate that the most Significant 
impacts are caused by high intensity weekend 
use. 
9. Contamination from recreation appears to be 
more closely related to the total number of 
people visiting a recreational area, rather than 
the visitors length of stay. This suggests that 
short term, high intensity recreational use has a 
greater impact on water quality than long term 
use. 
10. General trends indicate that there is a greater 
effect on water quality from Weber Memorial 
Park, Hawthorne and Magpie Campgrounds, 
and the Eagles Camp than from other 
recreation sites on the South Fork. 
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Appendix A 
Water Quality Data for Individual Dates-South Fork of the Ogden River 
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- 107 41. 2 53 225 143 144 2. 1 39 92 108 8.0 104 8 50 7.0 104 
-
SFO-13 
- --
7.6 341 14 13 ~O 12.2 65 198 172 160 1.0 6 30 44 1.5 367 40 6.4 lIS SFO-I 3/11/74 7 .6 409 TNTC 8:-8 7.4 .2 259 247 202 1 B3 .6 2 4 48 . 3 
-
II 4 .05 
SFO - 2 7.75 289 30 1.0 3 12. (, 194 228 125 124 .1 8 12 4B .3 102 45 9.45 SFO-4 7.8 423 8 0 .2 0 239 3 I 216 201 1..1 9 12 45 1.2 447 II 2 .43 SFO-8 7.95 256 13.3 2. 8 1. 8 4.4 150 251 114 10 6 .5 7 14 42 1.0 10 9 34 3.46 
SFO-IO 7 .7 282 33 6 1.0 7.2 180 259 132 11 8 1. 4 6 12 55 . 8 91 45 4. 6 SFO-12 7. 35 304 0 11 2 2 62 23.3 188 325 125 14 7 . 6 28 36 93 2.0 6Jl6 46 5. 67 ~~O-13 _.1. ~_ 315 ~- _6~_ f- 41. __ ~ - 184 237 145 140 1.4 4 12 54 1.0 351 29 5 . 13 
SFO-I 3/18/74 7.6 379 8.4 1. 6 12.8 4.8 
-
4214 179 179 • b 13 125 3.0 47 6 5.4 SFO-2 7. 35 195 38 6 '22 113 . 5 63 2.26 79 84 1.5 86 95 2.0 256 7.6 SFO-4 7.7 422 8. 8 . 8 32.5 2. b 231 220 210 209 1.4 16 59 2.3 520 4.9 SFO-8 7.5 234 46.5 .5 2. 5 21. 8 98 157 100 97 0 36 52 1. 6 170 4.9 SFO-I0 7.55 269 55 I 4 22.8 180 16B ;1 9 141 l. 8 38 lO S 1.5 276 5.4 SFO-12 7.28 261 lO ll ~- _ Q.2 _ ..2~ . .! 144 2 11 106 _ lQ9 _ _ . 3 _ t-- - 74 81 1.5 448 7.6 SFO-T3 l it 8";74 - - 7.~ --2B'8 "80- 62 52 34.4 ~44 193 12 6 126 0 39 84 1.5 392-- 7.6 -~ 
___ c_ 
- +-- --- -- - -- f-SFO-I 3/25/74 8.1 354 14 4.4 5 . 6 2.5 178 95 177 196 1.6 0 18 59 1.3 32 8 3 1 8. 7 
SFO-2 8.0 234 0 12 27.7 35 82 102 11 6 1. 6 8 78 66 1.4 164 50 8. 7 
SFO"4 8.2 175 
- 0 6. 2 ~. 2 149 129 188 204 .2 3 30 46 1.5 396 - 5.4 
SFO-8 8.25 253 0 2 . 7 9 . 8 94 109 11 9 130 4.0 10 
I 
50 45 1. 1 184 42 5.4 
SFO-JO 8.2B 281 9 I 4 9.3 152 10 2 135 15b 1.9 2 38 161 . 9 216 82 6.5 
SFO-12 7.85 293 200 10 6 44 13. 1 151 114 132 148 1. 6 8 67 80 1.5 448 42 8.2 
SFO-13 8.05 3 10 72 112 12 6 7. 8 164 163 14 9 160 2 . 0 2 46 67 2.0 376 H 7. I 
WA TERSHE:o: South Fork Ogd en River 
Sp. ! T o ta l F ecal F ecal 
SIt e Numbto T i" Temp. Condo ! -::01. Col. St rep SS T DS TS Alka- Ha,rd- BOD5 O-P04 Total NH 3-N :".J°Z-N NO~-N 1 ntal pH CI SaOlp l t: Date °c iJInho/ l:ount! c ount/ c ount/ mg/l mg/l mg / I linity ness mg/1 fJg/ 1 fJg~1 jJ.g/I fJg/1 F,' "'gil mg/ l mg/1 fJg / l 
CITI 10 0Inl 100mi 100m i foll(/1 
SFO-I 4/1/74 - 8.25 338 17.2 2. 8 2 3 . 0 271 245 167 162 ,L 1 4 13 70 1.2 464 115 7.5 SFO-2 8. 05 178 36 0 0 15 . 2 37 179 81 92 4.4 17 34 66 1.8 152 60 7.0 SFO-4 8.35 354 60 .4 2 2 . 8 252 256 192 194 5.4 9 20 57 2.4 448 95 4 . 8 SFO-8 8. 15 208 41 0 3. 3 7 , 8 175 173 99 104 4 . 2 I I 28 57 1.6 168 45 5.4 SFO-IO 8 . 22 233 9 . 2 0 2 8.7 183 190 11 7 1 16 4. I 9 24 108 2 . 0 240 50 5.9 SFO- 12 8 . 05 242 362 204 156 14. I 184 209 112 124 3 . 9 14 30 47 1.6 380 42 8.05 SFO- 13 8 . 05 252 92 32 16 9 . 3 187 199 12 3 130 4.9 13 25 78 I- 2. 0 376 48 6 . 4 
---
---- - --
SFO- I : 4/8/74 7.95 42 1 8 1. 3 5 . 5 240 262 17 6 .9 7 76 89 - 1156 200 29.1 
SFO-2 8.05 2 10 36 1.0 15 . 8 123 145 102 94 .7 7 40 2 1 1. 5 72 90 6 .. '7 I -SFO - 4 
I 
8. 35 347 93 0 40 188 199 184 178 1.0 3 18 28 1. 8 368 31 4 . 7 
SFO- 8 8.35 222 
-
1. 5 2.5 136 141 110 105 1.7 5 l4 21 1. 1 64 52 5.2 
SFO - I O 8. 35 254 22 0 7 . 5 158 160 124 122 . 6 5 2.4 77 1.6 80 50 5.7 
SFO-1 2 8. IS 256 72 10.8 140 l 6!S 122 118 1.0 10 28 3 2 1.6 384 52 7.8 
SF O - 13 1-- 8~ 10 2,] 0 62 34 7.7 11 3 159 13 2 135 ~~- - -~-~ 22 ~1 2 . 3 248 53 6.8 -- - -, 
SFO- I 4/15/74 7 . 90 350 0 0 6 9.4 204 223 166 1. 2 22 5 1 16 1.0 530 42 16.0 
SFO- 2 8 . 20 20 1 26 6 b 16.7 145 148 98 .8 9 60 23 1. 0 65 68 5.0 
SFO- 4 8. 56 336 T NTC 4 2.2 5 . 3 236 255 178 .8 2 18 26 1.2 220 30 5 . 0 
SFO- 8 8.45 2 10 20 . 3 2 . 3 8.0 187 17 6 104 ,cr 5 70 19 1.0 70 55 6.0 
SFO- I O 8.42 20 5 4 2 3 8. 3 185 179 103 . 8 5 22 25 . 9 72 49 6.0 
SF O-12 8. 15 220 272 304 46 20.8 166 187 108 .9 12 3 6 19 2 .2 220 62 7.5 
SFO -13 8. 23 25 I 94 62 46 8. 7 180 168 122 1.5 4 28 7 1.2 150 50 7 . 0 
WATER S HED: South Fork - Ogden River 
Sp. Tota l Feca l F eca l 
S i lt· Numb e r ~ Temp. Condo Col. Col. Strep SS TDS TS I\lka - fl a rd- BOU 5 0-I
J 0 4 T Ol a l '1 11\-01 :--:0 2-1"\ NOfN OJ o t d I ( I 
Sam pl e Date °c pH f-IlTlho/ coun t / c ount/ count / mg/I I11g/1 mgll 11 nlly ness m g/I 1'1; / 1 tJ.1!~ 1 tJ.~ /l l'ill! 1J.g I I F, ' mp./I I lt ).! / 1 em 100mi 100mi 100mi mg / I li~ I I 
SFO- I 4/22/74 7. 95 299 37 . 6 32.4 
-
19 . 3 2b4 2(, ; } .;o 12 1 .8 24 &5 55 1.2 180 37 9.0 
SFO-2 8 . 05 189 6 1 14 . 7 203 lOU ')1 92 .8 8 40 80 1. 0 20 78 5.0 
SF O-4 8.25 357 15 .4 :; .5 377 2'1 1 20 I 192 . 9 3 27 4 1 1.3 30 0 28 4. 5 
SFO-8 8. 30 220 13 0 14. 3 21:14 22 1 11 8 114 1.2 5 27 44 .5 140 85 5.0 
SFO-l0 8 . 30 240 4.5 0 1(,.4 232 238 125 lOll 1.3 5 26 39 1.0 130 52 5 . 0 
SFO- 12 8 .10 229 252 .l 6 202 08 114 I l 4 1.3 12 58 6 1 1.3 220 78 1,; . 0 
SFO-1 3 8.20 250 128 42 23 . 2 223 246 127 11 9 1.2 5 .I t. 84 1.1 140 6 3 6.5 
SFO-l 4/29/74 8 . 0 250 0 25.6 12 . 4 39 .5 155 220 141 125 25 36 4£. 1. 7 256 4.95 
SFO-2 8.0 184 8 1 6 30 . 5 183 197 95 95 1. 9 20 50 -l9 1.8 260 
-
2.3 
SFO- 4 8.25 307 62 0 6 . 4 11. 5 373 320 17 6 130 1.6 18 30 34 1. 6 300 
-
1.3 
SFO-8 8 . 2 238 68 1 7 11. 5 29 3 27 1 13 3 13 1 1.3 12 30 6 0 1.7 260 1.8 
SFO-I0 8:1 236 9 0 3 16 . 3 233 2 37 130 128 .8 2 50 44 4 & 2.0 230 1.3 
SFO-12 8 . '0 232 72 44 34 28.7 187 184 122 11 7 0 17 35 (.I 1.7 250 
-
1.8 
S FO-1 3 8 . I 248 60 38 50 38.8 217 2 13 134 117 .3 13 35 59 1. 6 240 
-
1. 3 
SFO- l 5/6/74 120 8 . 15 242 10 9.3 4 12 . 5 118 8 6 132 144 1. 6 30 52 132 . 9 1. 6 
SFO-2 90 8 .1 2 169 2 5.2 9.3 40 . 0 15 0 10 7 82 80 1.1 22 76 336 1.5 2. 6 
SFO-4 7 0 8 . 28 269 0 1 8 13. 7 109 24 141 110 1 ~ I 17 44 117 1. 0 4 . 7 
SFO-8 90 8. 22 226 4 1 1 10 25.8 107 213 114 1 15 1.6 20 4 9 1 5') 1.0 2. 6 
SFO-IO 90 8 . 22 208 13 4 7 29 . 0 83 82 106 97 . 8 17 66 190 1. 5 2.6 
SFO- 12 90 8 . 08 205 84 128 54 37 . 8 190 215 123 92 19 60 b6 1. 2 3 .1 
SFO-13 80 8 . 20 220 30 58 74 39.3 201 433 112 10 3 0 17 58 130 1.5 3 . 1 
SFO- l 5 / 10/7 4 8.35 290 12 13.2 3. 6 5. 1 295 2 169 144 138 5. I 9 12 41 .9 44 5 .7 
SFO-2 8 .1 0 166 3 1 10 18.2 183 177 II I 76 2. 5 27 34 38 1.8 224 4.2 
SFO-3 8 . 30 302 2 2 8 26 196 222 159 IH 2 . 3 21:1 30 4 5 .8 499 4 .7 
SFO-4 8.20 273 0 29 36 47 . 9 146 26 3 139 120 2.9 27 24 6 1 1.7 
-
3. 6 
SFO- 5 8. 15 249 0 36 50 12 6 12 6 2.l8 117 108 2 .7 27 29 6 1 1.8 265 4 .2 
SFO-6 
- -
SFO-7 8 . 20 246 38 32 28 149 . 4 160 2 15 135 1 15 3. I 27 29 48 1.7 423 3. 
SFO-8 8 . 10 215 1 16 20 90 6 3 207 I I I 97 4 . 1 28 34 58 1.8 225 4 . 2 
SFO- 9 8 . 15 248 0 52 35 99 . 4 136 243 137 1 15 .8 42 4 6 4& 1. 9 5 . 7 
SFO-I0 8. 20 228 12 25 25 48. 1 207 205 126 109 .9 29 34 4 9 1.8 230 5 . 2 
SFO- l 1 
- - - - - -
SFO- 12 8 . 02 207 200 50 56 .4 185 200 98 80 1.5 44 80 2.2 11 9 7 . 3 
SFO-13 8 . 10 211 
-
332 70 59 .1 32 2 19 112 97 
- -
44 50 .9 309 ! 4. l- I 
WATERSHED: Sou th F ork - Ogden River 
[ [ I I I 
Sp. Total Fec al Fecal 
S it e Number IY T e mp. C ond o Col. Col. Strep 55 T05 TS Al ka- Ha rd - BODS 0 - P04 T ot a l NH 3 - :'J ""°l-N NO fN l olal pH linit y n e s s ( I 
'Sam ple Date DC fllTlho/ count/ count/ c ount/ mg/l mg/l m g/l mg/I fJi.11 F .. mg/l m g/I fJi./l fJg/l [J¥, / [ fJg lJ 1l 1,l! / 1 cm 100mi 100ml 100ml fig / I 
I 
SFO-l 5/17/ 74 8.4 301 20.4 4.8 6.4 3 . 7 
- -
178 179 1.4 2 86 46 1.0 265 5.3 
5FO-2 8.25 215 
-
1. 6 0 17.8 45 120 114 1.2 18. 5 62 41 .8 2 20 3. 4 
SFO-3 8.38 29 1 
-
1. 6 TNT C 26 . 1 
-
174 171 1.2 20 40 73 .4 8 50 2 . 9 
SFO-4 8.2 5 208 3 22 22 . 7 
-
120 125 1.5 23 60 57 1.2 2 . 2 
SFO-5 8.28 209 2.7 2 TNT C 23 .2 122 152 1.3 22.5 42 55 1.4 325 2. 9 
5FO-6 8.25 209 14.7 0 20 18.1 66 !.1 9 80 1.1 22 58 47 1.4 475 3.4 
SFO- 7 8.18 215 2 4 TNTC 37.3 21 123 118 1.9 22 58 43 1.4 360 
-
3. 4 
SFO-8 8.2 204 46.7 2 14 16 115 114 1.2 22 5 5 6 1 1.2 31 5 2 . 9 
SFO-9 8.2 206 0 4 7 16 
-
11 5 114 1. 6 24. 5 54 82 2.5 340 2.9 
SFO-I0 8.25 198 1.3 1 3 31 67 113 106 1. I 24 58 6Z 2 . 8 285 3. 4 
5FO-l1 8.22 202 
-
4 8 27.6 
-
117 125 .8 20 5 6 4 9 1.0 260 2.9 
SFO- 12 8.08 214 
-
84 110 28.4 43 
-
117 122 1.7 20 56 47 1.0 265 ~. 4 
SFO-13 8.15 204 9 88 46 26.5 48 11 9 118 . 8 20 58 44 1.0 2 90 3.4 
SFO-l 5 /20/74 7.0 319 6 16 16.8 3.4 475 287 184 
-
2.0 15 18 38 . 7 170 18 6 .3 
SFO-2 7.4 3 14 0 1. 6 11 50.3 265 342 186 
-
4.3 17 48 21 .7 920 64 2. 4 
SFO-3 7.0 248 0 36 . 8 20 15.3 270 245 15 3 
-
1.8 23 513 29 1.5 
-
60 2. 9 
SFO-4 7.2 232 43 8 4 7 24.6 220 174 126 
-
3.4 14 56 34 1.1 60 3.4 
SFO-5 7.0 245 2.7 4 16 22.2 206 192 137 1.9 2 1 50 23 1.4 610 4 3 2 . 9 
. SFO-6 7.3 244 1.3 6 10 25 . 3 2 08 204 138 2.8 2 3 54 20 2 . 5 550 47 2. 9 
SFO-7 7.0 251 63 5 24 16.9 203 192 140 2.2 21 50 24 2.0 5 1 2 . 9 
SFO-8 7.2 242 56 6 12 23.5 191 170 141 
-
2.1 20 55 26 2.0 525 43 2 . 9 
SFO-9 7.0 233 4.7 12 16 19.8 205 187 134 
-
2.3 21 50 40 2. 0 625 47 2 . 4 
SFO- I0 7.2 232 2.7 9 11 2 1.7 143 142 129 1.3 22 58 23 I.Z 600 44 2.4 
SFO-l1 
- - - -
- - - -
-
SFO-12 7.0 252 86 148 54 17.1 34 9 221 135 1.7 22 56 19 Z.5 610 37 4. 9 
SFO-13 7.4 241 128 118 78 17.4 30 6 214 133 2.7 2 3 52 25 2.0 650 36 2. 9 
SFO-l 5 /2 3/74 15° 8.08 340 11. 4 3. 2 6 5.2 183 165 190 1. 9 4 32 40 .8 50 
-
5.7 
SFO-2 9° 8.25 315 9.3 .4 . 4 37.0 184 169 175 1.3 17.5 24 29 .5 925 3.1 
SFO-3 90 8.15 236 2.4 0 6 10.8 5 138 149 130 1.4 21 4 6 32 1. 2 6 10 3.1 
SFO-4 11° 8.20 251 18 .7 3 6 . 5 150 14 130 . 9 15 35 42 . 5 60 4. 7 
SFO- 5 9° 8.15 235 21.2 1.3 4 10.3 157 11 7 128 1.4 20 5 2 43 1.0 275 3 . 1 
SFO- 6 100 8.18 213 28 1. 3 4 12. 5 152 11 5 132 
-
1.2 18 40 53 1.1 2 90 - 2. 6 
SFO-7 100 8 .10 245 36.4 .7 0 26 . 7 135 132 133 - 1.2 18 84 23 1.0 320 - 3. 6 
SFO-8 100 8 .1 5 237 8 5 1.2 3 13.8 11 5 104 12 8 1.8 17 .5 4 6 24 1.0 280 2 . 6 
SFO- 9 100 8. 15 221 60.8 1. 6 3. 5 15.6 140 107 124 - .9 17 64 24 1.0 23 5 - 3. 6 
SFO-I0 100 8. 15 21 9 0 2.0 3. 6 18. 5 11 5 118 120 1.3 18. 5 80 24 1. 0 32 0 4 .7 
SFO-ll 11 0 8. 18 221 1. 6 2 . 8 2 13. 8 122 123 11 8 1. 4 2 1 88 9 1.1 29 5 2. 6 
SFO- 12 100 7 . 9 0 253 0 22 2 23.0 128 139 13 3 1.1 2 1 5 5 20 1.0 29 0 I 5 . 2 SFO-13 100 8.05 243 14 18 2 144 144 132 - .8 17. 5 64 2 5 1.1 41 5 3 . L 
WA T ERSHED: South Fork - Ogden River 
I I I I I I I 
--
Sp. Total Fecal Fecal 
Sill' Number IY Temp. .Cond . Col. Col. Str..,p SS TDS TS Alka- Hard- BODS 0-P04 Total NHl-N :>J0z"N N03-N 1 uta I l.i Sample Date °c pH fJlTlho ! count! count! c ount! mg/! mg/! mg/I linity ness mg!1 f'i/I f'iFf.1 IoIgIl fAtI/1 fAtlll Fl' mg/! mg /! " ' ~ I cm lOOml 100ml 100mi fLll" 
SFO- I S/27/74 ISo 8.2 334 2.0 5.0 401 S24 182 170 .6 3 85.4 1.2 7.3 
SFO-2 9° 8 . 3 293 3.6 18.6 417 439 167 147 1.1 28 66. 5 .8 1.0 
SFO-3 11° 8.3 270 12.0 8.3 353 356 145 125 .4 18 48.6 1.2 
- 3. I 
SFO-4 13° 8.42 27S . 20 12.0 331 356 147 128 .7 18 41.0 .6 
-
5.2 
SFO-S 10° 8.25 260 8.7 8.1 236 296 142 134 .8 18 33.6 .8 3.1 
SFO-6 10° 8.40 260 14 9.7 272 300 144 130 
• S 20 47.6 1.0 2.1 SFO-7 100 8.32 252 34 8.7 250 275 145 137 .8 19 47.6 .9 
-
2 . I 
SFO-8 11° 8.30 242 10. S 9.9 260 333 136 124 .5 17 38.6 . 9 2. I 
SFO-9 100 8.40 247 7.2 8.2 191 249 134 115 .7 18 36.9 .9 
-
3.1 
SFO-IO 11° 8.35 239 11.6 6.9 220 232 136 118 .8 19 36. I .8 3.1 
SFO-II 12° 8.40 196 11.2 16.3 242 210 135 124 1.5 11 28.7 .9 4.2 
SFO-12 120 8.15 250 60 9.7 190 143 140 131 2.6 23 36.9 1.0 
-
4.2 
SFO-13 12° 8.22 263 68 9.4 207 230 140 133 .5 17 33.6 1.1 3.1 
SFO-l 5/31/74 ISO 8.39 346 10 8 12 189 170 .8 3 18 .9 50 
-
8.3 
SFO-2 8° 8.41 291 44 .4 .4 169 153 .8 15 28 
-
.6 1200 
-
1.0 
SFO-3 11° 8.38 274 38 1.3 2 154 142 .8 12 
- -
1.1 2 . 1 
SFO-4 11° 8.60 289 5 4 165 156 .5 12 19 
-
.6 75 4.2 
SFO-5 11° 8.50 250 6 0 5.3 149 133 0 13 2 6 1.1 625 
-
2. I 
SFO-6 11° 8.50 252 7 1.3 2.7 144 132 .2 13 
-
1.3 650 
-
2.1 
SFO-7 110 8.40 256 51 TNTC 12. 0 148 139 .6 14 23 . 1.1 6 25 . 2. I 
.SFO.8 11° 8.45 249 32 2.5 8 
-' 145 126 .9 13 24 
-
1.0 660 3. I 
SFO-9 12° 8.25 240 4 2.4 6 136 130 1.1 13 
- -
1.0 
-
2.1 
SFO-I0 12° 8.50 237 11 
-
4 133 124 1.0 13 19 
-
1.1 600 
-
2.1 
SFO-ll 12° 8.52 241 14 4.8 9.6 138 129 1.0 12 17 
-
.9 565 
-
3.1 
SFO-12 12° 8.30 268 TNTC TNTC 56 147 143 .5 12 24 
-
1.1 565 . 4.2 
SFO.13 11° 8.30 266 19 10 20 146 134 . 8 10 23 1.0 625 
-
3.1 
SFO-l 6/7!74 11° 8.35 339 38 22.6 199 188 
- -
14 207 1.0 ?O 35 8.0 
SFO-2 7° 8.50 315 8 4 184 166 
- 20 70 1.1 25 12 5 5.5 
SFO·3 7° 8.40 301 41 1.2 181 169 
-
30 43 2.1 710 135 2.5 
SFO-4 10° 8.45 270 21 3.6 158 158 
-
. 25 50 3. I 3«:0 90 3.5 
SFO-5 10° 8.60 266 9.4 4 15 9 150 24 47 1. 4 7.6 S 7 3 3.5 
SFO-6 10° 8.55 268 10.6 5.6 15 6 139 
· 
20 92 1.4 230 13 3.5 
SFO-7 . 10° 8.60 266 12 4 159 246 
· 
23 52 1. 5 235 17 3.5 
SFO·8 10° 8.62 259 11 6.4 158 139 25 · 37 1.7 37 4.0 
SFO-9 11° 8.70 257 8.6 5.2 157 139 26 58 1.4 170 3.0 
SFO.I0 11° 8.68 257 19 5.2 152 177 
-
22 4 3 1. 5 175 38 3. 5 
SFO-II 11° 8.65 254 16 5.2 155 131 
- -
22 30 1.7 160 17 4.0 
SFO-12 10° 8.20 11 540 J'" 172 134 27 78 1. 5 280 24 6 .5 305 
SFO-13 10° 8.30 294 13 10 171 154 
-
18 64 1.4 285 45 4.0 
JLr-=~4c~..I~.4J~~4;VJJ:;W_#JA 
...... ~~_~ 4" _._....,._0#-___ --~--~- -_. - ---..... -
-~--~- - - ----- ~-- -- - ...., ~ - ... 
WATERSHED: South Fork - Ogden River 
i i i 
Sp. Total F ecal F ecal I S. le · Numb e r I.- Temp. Condo Col. Col. Strep SS TDS TS Alka- Ha rd - BOD S O . P04 Total NH 3- N N0 2-N N0 3-N Tota l 
°c 
pH linity ness CI Sam plt: Da t e fllYlho/ count/ count/ c ount/ mg/l mg/I mg/I mg / I !'g/I !'gfJI !'g Il !'gil !'gil F .. e"g / l 
cm 100ml 100mi 100mi mg/I mg/l fl.I( /l 
SFO-l 6 /10/74 12° 7.6 332 0 5. 6 30.4 4.5 156 187 19 1 189 1. 9 
-
18 103 0 20 40 8 . 0 
SFO-2 7° 7.78 302 9 0 4 27.7 158 153 19 5 169 1.4 
-
33 79 .2 870 39 2.0 
SFO-3 10° 7.65 247 0 31. 6 26 6.0 140 125 166 146 .95 33 44 .8 560 53 3.0 
SFO- 4 9° 8.22 3 12 1 4.4 17.2 8.6 177 173 185 162 1.5 
-
36 78 0 0 70 5.5 
SFO- 5 11° 8.35 25 5 1 .8 11. 2 6.2 87 138 192 135 1. 65 
-
35 105 1.0 260 SO 3.0 
SFO- 6 11° 8.45 257 0 2.4 8.8 4.5 115 122 158 135 .95 
-
30 110 .6 240 45 3. 0 
SFO-7 11° 8.15 249 33 4 8.8 6.4 105 122 156 146 1.5 
-
14 47 . 5 190 5(, 3.5 
SFO-8 11° 7..72 260 27 3.2 12.4 8.5 118 138 110 HI 2.0 
-
18 9 7 . 6 100 67 3.0 
SFO-9 11° 8.42 2 58 7 3.2 6.4 7.6 102 123 156 146 1. 65 14 79 1.0 100 47 3 .0 
SFO- I0 11° 6.42 25 6 0 1. 6 2.8 8.4 104 155 108 135 1.5 30 94 .2 290 33 3.0 
SFO-l1 11° 8.43 237 17 0 10.4 7.7 83 123 152 142 1. 85 
-
56 105 .4 165 33 3.5 
SFO-12 9° 8.08 271 0 92 24 6.6 158 157 146 96 1. 03 
-
25 53 .6 275 41 4.0 
SFO-13 9° 7.75 299 1 6 13 10.3 16 1 ISS 175 162 1. 75 18 6 1 .5 570 4 6 5.0 
SFO-l 6 /13/74 10° 2.89 400 20 . TNTC 18 .96 216 224 213 180 .85 2 24 24 . 8 25 19 -
SFO- 2 10° 8.10 370 6 0 30.8 12. 6 196 201 198 169 1. 15 9 26 94 .5 30 58 -
SFO-3 7° 8.12 3 60 59 0 3 31. 3 200 203 197 173 .6 17 30 25 .5 1150 10 
SFO-4 13° 8.48 304 .4 60 22.4 16.3 163 175 168 150 2.1 3 36 29 2.7 220 12 
SFO-5 13° 8.52 300 0 14.4 1.2 11. 1 162 161 169 158 1. 75 1 30 51 2.0 35 36 -
SFO- 6 13° 8.31 300 1.2 17.2 8.0 13.5 160 159 168 150 2.1 1 33 71 1.9 110 23 -
SFO- 7 13° 8.57 295 1 0 8.4 11. 6 170 144 174 162 2.18 1 26 38 1.7 25 22 -
SFO-8 13° 8.48 300 28 8 19. 2 12.5 169 170 16 2 135 1.7 6 3 28 48 1.3 115 30 -
SFO-9 13. 5° 8.50 300 .8 12.4 21. 6 12.5 166 142 16 1 146 I. 71 3 34 33 1.5 0 4 6 
SFO- I0 13° 8.4 300 .4 9.2 6.0 13.2 174 14') 163 285 1. 74 1 26 52 1.6 0 3'1 -
SFO-l1 13° 8.41 293 .4 14.0 17 13. 9 166 156 162 142 I. 75 2 26 143 2.2 0 38 -
SFO-12 13° 7.88 372 11 142 17 11. 4 18 6 1')8 19 3 173 1.2 1 P 92 1.7 150 35 
SFO-13 11° 7.93 340 1.6 9. 2 5.6 8 . 8 17 3 163 185 160 1. 31 1 36 45 1.7 320 8 
SFO-l 6 /17/74 12° 7.77 412 73 58 26 5. 2 25 9 239 208 - 1. 3 - - 187 .5 40 4 -
SFO- 2 12° 8.02 36 1 34 2 6 10.8 5. 7 233 240 196 1.3 - 232 .5 150 68 -
SFO- 3 7° 7. 98 349 32 3. 6 2 . 5 11. 3 21 9 233 193 .8 - - 216 .5 1920 4 6 
SFO-4 15° 8.1 9 299 1. 6 19 1. 5 11. 3 188 203 163 3.0 2 - - 187 1.9 320 5 -
SFO - 5 15° 8 . 25 28 1 13. 6 6 . 8 18.5 11.8 174 187 156 3. 48 - 249 1.4 140 24 -
SFO- b 15° 8.23 290 20.4 14.8 2 12.3 175 189 112 2. 1 - 82 2.4 130 9 
SFO- 7 15° 8. 41 290 11 4.4 11 12.2 190 19 3 159 
-
3. 22 
-
254 1.4 105 12 -
SFO- 8 15° 8. 25 271 TNTC 7.2 5.5 13. 5 172 188 157 2.4 (. - - 6 1 1.3 95 15 -
SFO- 9 15° 8 . 24 280 0 8 . 8 12 . 5 13.3 177 192 129 3.0 5 13 3 !.3 lOS 2 
SFO- IO 15° 8 . 26 29 1 0 5.6 10 12. -3 168 180 157 2 . 0 ') 132 1.3 105 2 
SFO-ll 15° 8.20 284 15 10.4 12 12.4 17 0 180 107 3.38 92 1.4 105 9 
SFO-12 14° 7 . 7 3 348 3 212 8 1 8.8 212 22 7 187 - 2.42 12 I 1.3 325 I S 
SFO-1 3 140 7 . 88 34 1 .4 'IN'lC , 30 . 8 8.6 20 214 17 5 1.0 
-
302 1.3 350 5 
-
WATERSHED: South F ork - Ogden River 
Sp. Total Fecal F<lcal 
Sit" Numb e r IY T em p. Condo Col. Col. Strcp SS ToS TS Alka- Hard - B005 0.P04 Total NHj .N !'lOZ-N NOfN Total C l 
Sample Oate °c pH (Jtnhol countl countl countl mg/l mgll mgll linity ness mgll filiI I fIIIFfI fIII/I fIllll fill I I Fl' "'1' / 1 
cm IOOml 100mi 100mi =g/l mgll fll(1I 
SFO-I 6/20/74 8.0 397 2 II 4 . 7 138 202 218 ' 175 .8 4 15 33 .8 10 
-
11. 0 
SFO-2 8.2 346 1.3 29 6.0 148 158 200 179 . 6 7 25 3 1 .6 30 9. 5 
SFO-3 8.34 230 .7 8 14. I 106 143 195 153 .7 14 24 13 .2 725 
-
6.4 
SFO-4 8.28 276 0 18 9.9 73 122 160 144 1.4 3 12 19 2.2 250 
-
6 . 9 
SFO-5 8.35 273 0 10.8 10.6 73 III 159 143 2 .05 2 II 17 2.2 200 
-
6.9 
SFO- 6 8.47 278 0 24 10. I 74 109 160 155 .75 2 II 16 2 . I lis 
-
6.9 
SFO-7 8.33 276 0 34 II. 9 66 80 164 147 2.0 2 10 27 2.2 105 
-
5.9 
SFO-8 8.26 278 11 16.4 8.2 81 84 157 143 1.2 2 0 15 1. 9 0 6 . 9 
SFO-9 8.26 281 1.2 .8 12.2 76 94 156 144 1.5 2 14 23 3.0 125 
-
7.8 
SFO- 10 8.27 279 11. 6 14.8 11. 4 7 6 93 156 147 1.8 2 '8 22 2.0 130 
-
8.8 
SFO-ll 8.29 282 1.6 7 12.6 84 113 155 144 1. 9 2 8 15 1.9 160 
- 9.8 
SFO-12 8.03 354 1.2 OG 6. I 119 120 205 i80 1.4 12 20 35 1. 8 240 
-
16.2 
SFO-13 8.05 350 2.0 29.6 3. I 119 126 196 174 .4 7 14 52 1.4 780 
-
4.4 ' : 
SFO-l 6 /24/74 7.74 472 54 109 TNl'C 2.4 244 291 218 196 
-
7 54 30 .5 0 
-
9.5 
SFO-2 8.12 442 7 21 'l'NTC 6.0 185 170 155 143 
-
4 ,2 0 24 1.7 20 
-
4.0 
SFO-3 8.15 388 30 3 14 3.6 243 257 197 -174 . 5 l Z 21 6 .5 1000 
-
4.9 
SFO-4 8.13 502 49.6 TNTC TNTC .4 226 255 201 164 .75 8 14 8 .8 120 
-
6.0 
SFO-5 8.23 295 
-
28 Z6 7.2 180 199 149 136 1. 75 3 14 8 1.7 20 
-
3.2 
SFO- 6 8.14 302 
-
30.4 27.5 5.9 173 211 151 136 1.3 1 18 28 1.3 
-
3. I 
SFO-7 8. lEI" 291 16.5 20 23 5.9 158 202 153 139 1. 6 2 14 . 14 1.6 
- -
3.4 
SFO-8 8.18 283 64 19.2 3Z 5.6 165 205 152 141 ~. 5 2 14 35 1.3 
.' - -
3. I 
' SFO- 9 8.17 293 ,. 31. 2 25 5.8 164 202 15 1 138 1.9 4 13 8 1.8 
-
4.8 
SFO-I0 8.18 302 8 35.2 25.5 3.0 163 187 152 139 1.75 2 7 12 1.2 20 
-
4.8 
SFO-ll 8.18 314 6.8 40 28 .23 162 190 152 136 1.7 2 14 40 1.2 20 
-
4.4 
SFO-12 7.93 401 36.5 356 136 3.-.i 247 281 198 139 . 95 31 31 9 . 5 5 
-
18.7 
SFO-13 7.88 398 55.6 88 TNT'C 17.8 213 256 203 184 .3 9 16 7 1. 7 310 
-
5.6 
SFO-l 6 /27/74 8.00 435 0 36.4 105 18.7 243 294 238 201 1. 6 7 - 48 0 
- -
6. 2 
SFO-2 8.20 394 97 26.8 17.2 5.3 27 263 2 18 201 1. 2 5 23 0 - 7.3 
SFO-3 8.20 378 63 2 14 9 .1 220 263 2 14 2 10 .7 12 
-
22 0 535 - 3. 9 
SFO-4 8.2 279 OG 5 24 7.9 16 3 20 I 13 9 129 2.9 2 
-
25 0 30 
-
3. 1 
SFO-5 8.3 290 OG 20.4 20 10. 6 185 195 164 143 2.2 2 
-
36 0 4.9 
SFO-6 8.2 5 294 OG 
-
20.5 7.3 162 210 169 136 2.4 2 24 0 4.2 
SFO-7 8.2 293 II 23.2 24.5 6.0 159 210 157 137 2.0 I 24 0 - 3. 6 
SFO-8 8.3 288 5 5 48 26.5 9.0 259 21 1 162 137 3.2 I 25 0 - 5.7 
SFO-9 8.2 289 2 22.8 25.5 9 . 5 156 21 6 159 132 2 . 0 I 35 .4 5.7 
SFO-IO 8.2 411 OG 18.4 18.5 6.3 183 214 162 136 1. 9 5 - 35 .4 5.7 
SFO-II 8.3 302 2 38.0 4 2 5.3 176 200 16 1 136 .9 0 18 . 3 
-
8.3 
SFO-12 8. I 410 60 238 10 6 1. 5 222 242 2 13 179 3.0 15 - 30 . 4 60 - 9. 4 
SFO-13 8. I 400 27. 6 TNTC 4 0 3. 8 215 279 22 1 186 1. 0 ' 8 46 . 2 280 - 8. 3 
WATERSHED : South Fork - O g::lenRiver 
Sp. Total Fecal Fecal 
S It ,· Numb e r '" T emp. Condo Col. Col. Strep SS T OS TS Alka - Hard- B005 0.P04 Total NH;.N N02-N NO~-N Tolal <':1 
Sa m ple Oale 0(,. pH fJffiho/ count/ count/ c ount/ mg /l mg/l mg/l linity ness mg/l f'8/l f'8FfI f'8/1 f'8/l f'81l 
F .. 
:n g / l 
cm 100InI lOOml 100ml rri'g/I mg/! f1!(/l 
SFO- I 7 / 1/74 8.25 440 6 0 TNTC 177 4.4 254 164 241 218 1. 5 8 32 55 1.3 50 
-
6 . 4 
SFO-2 8.3 342 92 .8 8.4 6. 7 203 211 . 210 182 1.0 13 15 60 1.3 735 
- 1.1 SFO-3 8.1 278 21 2.8 TNTC 4.3 153 147 157 136 2.1 5 i!2 50 1.5 180 2.1 
SFO-4 8.12 389 
-
TNTC 22 3.8 201 227 11 5 181 1.2 8 20 105 1.1 140 8.0 
SFO-5 8.20 299 TNTC 
-
45 4.9 159 170 162 133 1. 3 12 22 80 1.3 220 3.2 
SFO-6 8.2 278 TNTC 7 TNTC 5. 6 159 16 8 162 164 1.6 6 16 95 1.5 2}'() 3.7 
SFO-7 8. 1 285 35 
-
45 4.4 163 171 166 145 1.8 6 20 8 5 1.4 170 3.2 
SFO-8 8.2 294 43 25 35 5.1 143 166 162 182 1.6 6 18 65 2.0 125 
-
2 . 7 
SFO-9 8.2 273 20 7.6 39 4.8 141 163 161 144 1.9 4 16 55 2.0 120 
-
3. 7 
SFO- 10 8 .2 279 30 23.2 36 5.3 145 162 163 146 2.0 4 16 50 2.0 20 
-
3.7 
SFO- l1 8.3 302 TNTC 2.5 41 5.1 157 148 163 137 3.0 5 18 50 4. :J 150 
-
SFO-12 7.9 390 30 132 TNTC 2.1 22 5 206 214 181 3. 3 22 40 5 6 1. 9 170 
-
5. 8 
SFO-13 7.95 357 28 . 8 TNTC 'rNTC 2.0 203 219 176 184 .9 9 18 50 1.9 520 
-
3.7 
SFO-1 7/4/74 8 . Z 394 3 lNTC 102 1.0 287 258 249 
-
1.5 6 16 78 1.1 
-
5.8 
SFO-2 8 .1 277 28 TNTC 84 3.3 190 211 155 
-
1.9 6 28 47 .8 
-
3. R 
SFO- 3 8.4 376 17 2.8 7 4 .9 252 255 223 
-
3.7 13 10 40 .5 
-
2.4 
SFO-4 8.4 391 .5 56 49 2 •• 264 248 219 
-
4.3 9 13 71 1.8 
- -
5.3 
SFO-5 8.4 293 19 13.5 15 •• 9 
-
165 165 
-
1.6 8 12 61 1.4 
- -
3.8 
SFO-6 8.3 288 17 
-
20 5.1 198 178 163 
-
1.6 8 13 41 1.4 
- -
2. ~ 
SFO-7 8 .3 288 12 0 28 2. 7 197 185 170 
-
3.5 7 14 44 1.1 
- -
5. :,\ 
SFO-8 8.3 292 14 
-
~ 2 4.1 195 184 165 
-
2 •• 7 12 69 1.4 
- -
1.4 
SFO-9 8.4 296 17.2 35.6 21 3.8 189 171 166 
-
2.0 6 10 68 1 •• 
- -
2.4 
SFO-10 8.4 293 13.5 38.4 23 3.6 201 254 167 
-
3.4 5 10 49 1.8 
- -
3. 8 
SFO-l1 8.4 293 9 . 6 33.2 27 3.1 211 260 16 1 2.2 3 5 46 1.2 
-
11.5 
SFO-12 8.1 407 6 40 60 5.0 270 306 224 
-
2.3 21 . 25 60 1.8 
- -
12.0 
SFO-13 8.1 408 'IN'IC 96 44 . 6 260 296 224 
-
2.2 8 12 49 2.9 
-
7.7 
SFO-l 7/8/74 8.5 433 32.5 0 42 3. 7 276 294 242 192 1.2 .9 20 327 .6 0 7.8 
SFO-2 8 . 5 396 63 34 51.6 3.8 266 264 222 204 1.4 13 34 73 1.3 190 
-
7.5 
SFO-3 8. 6 388 83 2 18 5.4 242 245 222 184 1.0 15 17 50 .5 810 2.2 
SFO-4 8.4 290 
-
38 15 9 4.0 191 16 7 160 137 1.6 14 90 34 . 6 440 3.3 
SFO-5 8.5 310 36 15.5 59 4.6 192 192 162 133 1.7 10 29 64 .8 390 3.6 
SFO- 6 8. 5 2 9 3 19 . 5 13 56 4 . 4 187 182 169 169 1.0 9 25 33 .8 340 - 3.3 
SFO- 7 8.5 301 14. 5 5.7 30 4.4 188 184 162 145 1.2 10 27 38 . 9 390 
-
3.9 
SFO-8 8.5 29 3 25 . 5 7 42 6.7 194 204 167 149 . 9 9 2 6 25 .9 420 3.6 
SFO-9 8. 3 302 
- 19 30 2 . 8 180 175 16 1 172 .1.1 17 45 21 2.1 370 - 3. 6 
SFO-I0 8.3 302 14.5 13.2 52 5 . 7 178 176 16 1 184 
I 
1: 3 8 34 27 2.1 400 
-
3 . 6 
SFO-l1 8. 5 301 24.8. ' 16 . 8 25 4.0 183 184 168 17 (, 1.0 6 22 37 2.0 410 
-
5. 9 
SFO-12 8 . 3 4 2 1 
-
54 12 00 .3 243 235 225 227 1. 2 29 4 6 3 16 1.7 190 8. 6 
SFO-13 8 .3 422 9 8 32 107 1. 8 . 225 243 2 24 23 5 2.1 12 25 171 1.7 330 5. 9 
WATERSHED: South Fork - Ogden River 
Sp. Total Fecal Fecal 
S,te Number ~ T emp. Condo Col. Col. Strep SS TDS TS Alka- Hard- BODS O.P0 4 Total NH 3-N NOiN N0 3-N Total CI 
Sample Date °c pH fJrn ho / count/ count/ count/ mg/I mgll mg/l linity ness mg/l f.1lI/1 t'&Ih t'&/l f.1lI/1 t'&11 
F(" 
mgll In).,! I I crn 100ml 100m! 100m! mg/l I"!( IJ 
SFO-I 7/11/74 8.3 44. 0 TNTC 134 .8 289 3.3 222 177 1.55 3 2. 7Z .5 
- -
7.7 
SFO-2 8.4 402 44 24 60 3.7 204 Z24 223 171 
- 8 25 58 1.6 
-
-
7.7 
SFO-3 8.3 382 3.6 5.2 13.2 2.7 227 H2 217 160 •• 5 9 Z3 65 .5 815 2.7 
SFO-4 8.2 300 TNTC 8 82 5.3 238 119 16. 130 1.1 2 25 63 .5 350 
-
2. I 
SFO-5 8 •• 288 6 9.5 30 4.2 ' 168 158 158 123 1.05 3 26 55 .7 240 
-
3.8 
SFO-6 8.4 293 6 6.5 29 30 •• 1.7 109 159 116 .95 3 H 58 .8 3jO 
-
1.1 
SFO-7 8.4 286 9 6 32 6.4 177 90 159 133 .15 3 34 61 .9 410 2.2 
SFO-8 8.5 288 20 3 33 3.8 163 100 159 147 . 65 2 25 32 1.1 230 2 7 
SFO-9 8.3 294 0 20 1-99 4.0 152 110 161 127 .85 2 35 68 1.0 250 
-
3.2 
SFO-IO 8.5 295 11 10 35 4.2 187 86 163 121 .70 2 24 .8 1.1 325 
-
1. 6 
SFO-II 8.5 301 18 8.8 27 3.9 189 137 152 165 1.5 3 24 67. 1.1 240 
-
3.2 
SFO-12 8.1 410 8 98 162 
-
152 128 225 13. .95 22 56 43 2.1 120 
-
6. 6 
SFO-13 8.2 400 15 12 118 
-
166 296 228 169 .90 10 49 36 2.0 270 3.8 
SFO-2 , 7/15/74 46 28 32.8 
SFO-3 
- - -
SFO-4 61. 6 16 32 
SFO-5 38 15.5 37 
SFO-6 19.5 9 58 
SFO-7 44 18.8 43 
-' SFO-8 27.5. 22 51 
SFO-9 48.8 ' 27.5 66 
SFO-I0 10.5 3(1.4 63 
SFO-l1 46.4 38 71 
SFO-l 7/18/74 8.3 437 20 154 TNTC 3.7 297 287 241 200 1.5 IS 
-
173 .9 185 
I 
9 . 9 
SFO-2 8.4 404 36 23 93 2.6 296 281 231 183 1.4 13 
-
65 2.5 175 
-
8.1 
SFO-3 8.3 395 3.2 2 I 16 5.6 283 253 230 194 .6 12 
-
50 .8 1150 2. 9 
SFO-4 8.2 293 24 3 26 5.3 217 215 167 141 1.1 6 54 1.1 .90 4.4 
SFO-5 8.4 298 10 8 25 5.2 217 195 176 136 1.2 6 119 1.1 330 - 3.9 
SFO-6 8.4 291 13.5 6 37 8.5 201 22 9 172 138 1.7 6 57 1.3 470 - 3.9 
SFO-7 8.4 296 41 8 24 5. I 203 195 171 143 1.5 6 
-
87 1.5 
-
2.9 
SFO-8 8.4 293 11 9 30 6 .3 211 191 160 145 1.3 6 
-
70 1.5 620 2.9 
SFO-9 8.5 293 4 11 26 5.9 216 198 16 8 143 1.3 5 49 1.5 300 - 2.9 
SFO-I0 8.5 289 15 12 20 6 .9 223 198 169 168 1.2 5 
-
57 1.5 440 
-
3. 4 
SFO-Il 8.4 289 13.5 16.5 28 6.3 215 204 167 141 1.2 6 
-
65 1. 5 440 
-
3.4 
SFO-12 8.4 399 5 90 200 5.8 245 262 166 181 1.3 7 58 2. 5 200 7.5 
SFO-13 8.2 402 18 51 120 I.,I! 271 293 235 198 . 8 7 58 2. 5 250 6 . r; 
WA TERSHED: South Fork - Ogden Kiver 
Sp. Total Fecal Fecal 
Alka -Sit<· Number I\. Temp. Condo Col. Col. Strllp SS TDS TS Hard- BODS O - P04 Total NH 3-N N02-N N0 3·N Tota l C I Sample Date °c pH ..,mho/ count/ count/ count/ Ingll Ing/l inK/! linity nea. mg/! flg/! flg71 flg/! !'All flg /l F .. m~/I 
Cln 100Inl 1001n1 100m! mgll mg/! f'+(/I 
I SFO-l 7/22/74 8.3 
- 436 52 
-
23 2.0 245 ZS4 239 a03 .8 7 16 2Z .5 0 I 8.2 SFO-2 8.4 414 10 
-
TN'rC 4.7 222 248 Z33 195 .9 13 18 59 1.6 140 
-
I 
2.1 SFO-3 .. 8.4 396 ~S 
-
14.0 2.6 202 Z76 ZZ8 183 .4 13 14 Z6 .1 850 
-
2. 6 A' " 
SFO-4 8.1 312 6 
-
Z7 of. 7 156 278 172 164 1. 2 • 3 12 30 1.0 520 3.1 
SFO-5 8.3 300 25.4 
-
14 4.4 144 106 173 152 1.8 4 10 >3 1.3 430 3. 1 
SFO-6 8.3 300 18.6 
-
23 6.1 122 91 163 _ 1f4 1. 6 3 26 36 . 1.8 4i5 
-
I 
3. 1 
SFO-7 8.3 303 14.4 11 22 4.3 12 6 104 174 . 140 1.8 3 27 46 1.0 290 .4 
SFO-8 8.4 HI 27.4 6.7 21 5.0 136 993 170 ... H2 Z.O 3 16 36 1.3 435 
-
.4 
SFO-9 8.4 303 2 18.5 47 10.6 124 172 In 148 1.6 6 22 31 1.0 290 3. 1 
SFO-I0 8.4 303 2 
-
24 7.0 180 
-
170 144 1.8 3 74 37 1.0 280 3.1 
SFO-II 8.4 306 4 0 30 7.0 165 
-
In 148 1.9 3 6 94 1.5 435 
- 3 " SFO-12 8.1 408 34 126 132 3.2 188 237 Z23 183 1.0 24 35 76 Z.O 120 
-
6.8 
SFO-13 8.2 406 116 102 8 2.4 192 220 238 199 1.0 7 14 40 2.0 205 
-
4 . 5 
SFO-l 7/25/74 8.3 
-
17 99 100 3.2 325 237 246 
-
1.5 12 18 244 1.9 
- -
9.3 
SFO-2 8.33 
-
35 23 78 5.6 321 208 237 202 .5 13 20 84 2.8 160 
-
6.8 
SFO-3 . 8.3 
-
25.6 6. " 11. 2 3.6 262 196 213 206 . 6 12 14 142 1.4 720 - 1. 6 SFO-4(g~~i~~rf~tW 4 8.14 
-
OC 163 84 5.4 276 306 220 206 1.6 9 14 129 1.4 50 
-
7 . 9 
SFO-5 8.17 
-
9.4 12.6 18 7.4 210 166 156 162 2.9 4 4 13Z 2.1 330' 
-
<!.6 
SFO-6 8.19 
-
6.6 40 20 5.6 228 180 157 158 2.0 2 6 96 2. C 375 
-
2.6 
SFO-7 8. Z 
-
OC 7 18 4.9 231 6 2 159 162 1.6 4 4 90 Z.O 280 
-
2.1 
SFO-8 8.3 
-
ZO 10 19 6.3 209 165 151 158 Z.2 2 4 54 2.0 260 
-
2. 6 
SFO-9 8.3 
-
:11.4 9 23 7.0 201 152 155 162 1.8 1 4 102 Z. O Z60 
-
2 . (, 
SFO-I0 8.3 
-
ZO.6 14 24 8.1 209 143 151 162 2.1 1 1 61 2.0 255 
-
2. 6 
'SFO-Il 8.2 
-
OC 11.5 24 6.9 219 160 158 158 2.3 6 7 84 1.9 Z35 
-
3.7 
SFO-12 8.0 
-
76 112 76 4. 5 251 214 19 6 198 .7 26 26 78 3.0 175 
-
I 
7.4 
SFO-13 8.1Z 
-
ZIZ 78 132 1.9 24 6 20 8 212 198 1.0 4 7 75 2.6 Z30 - 3.2 
SFO-l 7/29/74 8.3 451 'rNTC 1544 316 1."1 163 24 21 6 2 17 5 6 61 
-
0 
-
9. 4 
SFO-2 8.4 408 TNTC 
-
114 5.2 19 6 21 8 205 217 8 12 38 
-
140 
- 8. 9 
SFO-3 8.35 395 80.6 2.4 33. 6 1.8 73 18 5 196 201 7 7 16 
-
740 
-
3.3 
SFO-4 8.2 327 264 
-
32 4.7 6 9859 159 165 4 6 254 285 
-
3. 3 
SFO-5 8.4 324 14 6 24 3.9 122 138 16 1 165 3 5 281 
-
24 0 3. 3 
SFO-6 8.4 328 20.8 
-
31 4.3 143 166 161 173 3 5 447 
-
245 
-
4 .3 
SFO-7 8.4 330 20. 6 2 6 3.8 5 2 140 163 169 3 5 208 24 0 6. 4 
SFO-8 8.4 322 28. 6 19.5 37 9 . 9 7 1 154 163 1 (, 5 4 6 43 245 7.9 
SFO-9 8.4 32 9 36 . 6 9.5 29 5 .7 26 134 16 1 158 4 6 6 2 
-
325 3.3 
SFO-IO 8.4 329 42. 6 43 5 . 3 72 184 , 160 177 4 7 B 460 
-
3. 3 
SFO-ll 8.4 329 5 J 
-
33 5 . 2 145 13 6 164 165 4 6 70 - 190 - 5.4 
SFO-12 8.0 326 25 2 
-
19 2 2.7 19 1 23 1 203 197 37 24 35 80 
-
7. 4 
SFO-13 8.1 427 208 108 13 6 2.4 200 213 211 217 10 6 4 5 - 420 5.4 
WATERSHE[): South Fork - Ogden River 
Sp. Total Fecal I Fecal Alka- Hard- BODS 0-P04 Total S,t" Number '" Temp. Condo Col. Col. Strep SS IDS TS NHj - N N0z"N NO)-N Total CI 
SamplE: [)ate °c pH .....,ho/ count/ count/ count/ mg/l mg/l mg/l Iinity ness mg/I l'ill 1'i71 l'ill I'i/I I'iI1 Fp 111~ / I 
CDl 100m! 100m! 100ml mg/I mg/l f1!(/l 
SFO-I 8/1/74 8.l 435 11 12 84 5.2 402 316 210 ZZ6 
-
8 13 71 .6 20 
-
1.2 
SFO-2 8.25 409 62 8 108 2.9 358 291 200 207 
-
6 10 47 .9 860 
- -SFO-3 7.3 416 39 4.8 30.8 2.2 361 251 179 267 
-
7 20 59 4.0 173 
-
9.3 
SFO-4 8.0 331 0 0 6 .6 305 253 167 186 
-
2 4 90 2.6 473 
-
3.5 
SFO-5 8.15 346 8 2 19 
-
Z93 23Z 168 
-
184 
-
Z 4 60 2.9 420 
-
3.5 
SFO-I, 8. Z 336 7. Z 0 Z5 4. Z 284 234 165 194 
-
3 8 59 3.0 5~ 
-
Z.9 
SFO-7 8.2 349 7.4 4 34 0 286 234 172 188 
-
7 6 58 3.0 350 
-
3.5 
SFO-8 8.2 344 14 2 22 1.5 259 Z25 165 182 
-
3 
-
57 3.1 530 
-
2.9 
SFO-9 8.2 338 130 53.2 19 1.5 257 Z19 174 186 
-
5 3 49 3.1 185 
-
3.5 
SFO-IO 8.25 342 36.6 55TNrC 23 Z.8 261 Z11 167 19Z 
-
6 8 57 3.0 385 
-
4.1 
SFO-ll 8.1 34Z 139 f>ss 'INlt 30 Z.4 269 179 166 175 
-
3 9 46 3.0 410 
-
4.6 
SFO- J. 2 7.75 437 164 36 140 1.8 288 253 199 220 25 36 67 1.6 190 
-
8.7 
SFO-13 8.05 389 
-
68 68 
-
270 25Z 208 22Z 
-
7 13 61 2.8 430 
-
4.6 
SFO-l 8/5/74 13° 8.2 427 26.6 
-
68 9.4 160 288 210 Z19 .5 6 26 95 .4 25 
-
10.1 
SFO-2 13° 8.4 412 78 
-
108 4.4 100 295 ZOI 203 .9 14 18 7Z 2.2 195 
-
8.4 
SFO-3 7° 8.4 376 3\ 
-
21.5 2.5 131 19Z 196 211 .8 12 14 51 .6 830 
-
3.4 
SFO-4 16° 8.2 345 120 
-
28 2.8 87 21Z 176 176 .8 11 23 67 2.8 390 
-
4.5 
SFO-5 14° 8.4 344 15.6 
-
17 2.9 94 207 170 188 2.7 11 19 107 3.1 325 
-
8.6 
SFO-6 14° 8.3 318 18.7 
-
32 2.1 125 202 173 176 .5 8 24 77 3.2 340 3.5 
SFO-7 14° 8.4 339 Z5 
-
31 3.5 95 40 172 184 1.3 11 14 64 3.3 330 
-
3.8 
SFO-8 14° 8.3 342 1.4 
-
7 2.8 82 203 172 184 1.2 10 16 64 3.2 290 
-
3.8 
SFO-9 14° 8.4 344 148 
-
7 4.6 9 1 187 173 184 1.5 11 ZZ 64 3.2 315 
-
3.8 
SFO- 10 14° 8.4 344 43 
-
23 5. r- IDS 212 168 184 1.2 17 12 74 3.3 320 
-
4.1 
SFO-ll 14° 8.45 3,43 70 9 32 4.3 101 247 170 188 . 7 11 14 80 3.1 320 
-
4.9 
SFO-12 15° 7.9 380 204 
- ~28 4.0 106 276 203 207 1.6 60 37 70 3.0 200 8.4 
SFO- 13 16° 8.15 414 312 Z04 '£NTC 1.3 135 262 217 211 1.8 17 ZI 149 2.7 300 5.4 
SFO-I 8/8/74 12° 8.15 416 ' 100 
-
204 1.7 219 242 204 144 .7 13 
-
6 1.4 300 9. 6 
SFO-2 11° 7.85 380 35 13.6 98 5.1 205 204 187 189 .9 16 
-
36 2.1 320 
-
7.8 
SFO-3 8° 7.95 39Z 26 1. Z 37.5 1.8 183 200 195 182 • Z, 11 
-
16 1.0 535 
-
3. 1 
SFO-4 131:' 7.0 352 Z6.8 1.2 36.8 4.6 170 177 137 16 1 .5 7 
-
49 3.0 510 
-
4.2 
SFO-5 15° 8.2 326 7.7 4 19 2.9 173 182 170 124 1.1 9 31 3.9 490 - 4.2 
SFO-6 15° 7 . 98 302 29.5 8 23 3. 5 180 149 l7.0 153 • Z 9 36 3.9 365 3.9 
SFO-7 15° 8.15 331 9.3 7 . 4 22 3.6 170 174 170 161 3.2 8 
-
268 3.9 490 
-
3.4 
SFO-8 15° 8.25 331 TNTC 15.4 21 3.6 188 173 172 141 .7 7 66 4.0 475 4.7 
SFO-9 15° 8.3 329 30 6.7 59 3.7 160 176 170 15 5 .8 7 
-
28 3.9 475 
-
4.2 
SFO- 10 15° 8.25 330 48 2 36 4.7 172 157 168 157 .9 7 15 3.9 
-
3.9 
SFO-ll 15° 8.13 336 68 26 3.5 227 170 170 159 1.4 6 
-
44 4.0 320 4.7 
SFO-12 15° 7.9 387 232 12 9 364 2.0 2 60 19 1 194 165 1.4 42 47 3.0 260 
-
10. I 
SFO-13 15° 8.0 400 24.8 ~3 6 - 262 205 197 151 1.3 7 - 13 3.0 6 25 - 2.3 
WATERSHED; South For k - Ogd e n Rive r 
Sp. Total Fecal F e cal 
S,tl ' Numbe r '" T emp. Condo Cpt. Col. Str e!" SS TDS T S Alka - Ha r d - BO D S 0 - P 04 T otal NH 3-N :--:°2-N NOfN 10tal ("I 
Sa mple Oat .. °c pH I'Il'lho/ count/ count/ c ount/ m g /l m g /I mgll lini:y ness mgl1 flOI/I flOIFfI flOI/I flOI ll 
Fp 
fig II 111g / 1 
em 100m! 100m! 100m.1 m g / 1 mgll fL~/1 
SFO-I 8/1 2 /74 llo 8.3 481 38 46 56 4.8 I b l 227 237 2 27 7 10 73 .7 0 
-
II. 8 
SF O-2 10° 8.4 4 56 120 8 246 2.7 156 198 220 215 13 14 6 6 1.4 14 5 
-
7. 8 
SFO-3 6° 8.4 380 28 2.8 23 21.9 128 198 217 215 
-
14 12 228 2. 0 715 
-
2. 9 
SFO-4 16° 8.2 407 76 72 TNTC 5 . 5 15 6 231 204 211 8 16 129 .6 9.7 
SFO-5 14° 8.4 401 14 2. 7 17 2.0 12 9 II, S 196 195 12 13 (767? ) 3. 2 270 
-
4.2 
SFO- 6 14° 8.4 403 26 5.5 30 • B 128 170 200 203 15 12 68 3. B 2 0.0 
-
4. 2 
SFO-7 14° 8.4 354 19 6 36 2 . 2 106 177 196 203 10 10 75 3. B 2BO - 3. 9 
SFO-8 14° 8.5 403 25 7.7 33 .8 106 155 20 2 195 10 13 42 3. B 3 10 3. 9 
SFO- 9 14° 8.5 351 34 19.4 19 6 . I 133 180 197 221 
-
11 10 73 3.8 32 5 3. 9 
SFO-I0 13° 8.5 408 107 73 25 3.0 110 183 198 2 3 1 
-
10 11 50 3. 9 300 
- -
SFO-II 13° 8.5 400 102 8 37 2.7 104 183 201 217 
-
10 9 41 4.0 295 
-
4.4 
SFO-12 13° B.l 475 176 2B 740 1.1 139 20 2 223 229 43 44 149 2.0 
-
7 . 5 
SFO-13 14° B.2 406 608 TNIC 476 
-
145 2 10 225 243 20 16 8 3 2. I 170 
-
5.3 
.: 
SFO-l 8/1 5 /74 9° 8.4 448 41.4 28 lOB 8.4 207 230 230 152 
-
12 10 72 0 40 
-
~ . 2 \ 
SFO-2 8° 8.4 4 Z2 18 8 178 5. 2 
-
217 223 182 .8 8 14 41 1.2 .230 7. 6 
SFO-3 6° B.4 399 4 lOB 16 2. 8 150 223 219 183 .2 7 12 40 .4 91 5 2. 7 
SFO-4 14° 8.3 380 39 0 101. 4 2.0 153 198 205 162 .5 6 16 53 2.7 420 
-
3.5 
SFO-5 13° 8.35 382 12 3 20 2.7 143 194 205 154 .5 6 13 34 3.8 300 3.5 
SFO-6 BO 8.33 377 '" 20.5. 5.6 17 4.0 161 IB5 205 175 .7 4 12 50 3.2 420 - 3.8 
SFO-7 BO 8.3 380 34.5 14.3 19 3. 6 172 199 205 171 .65 4 10 34 3. 2 385 - 3 . 3 
SFO-8 13° 8.4 372 19 10.7 28 6. 0 175 195 206 162 1. 25 4 13 32 2. 9 400 
-
3. B 
SFO- 9 12° 8.3 380 42 22 26 3. 9 168 204 20 7 158 .9 3 10 37 2.9 415 3. 8 
SFO-IO 12° 8.4 3$0 48 18 37 4.3 140 202 20 5 150 .4 4 11 44 2. 9 390 - 3.3 
SFO-l1 12° 8.35 376 120 22 38 6.0 141 218 200 160 1.2 7 9 49 2. 9 370 4.3 
SFO-12 llo 7.9 4,J3 180 160 196 3.9 195 26 3 246 184 .25 ao 44 .8 100 
-
7. 6 
SFO-13 13° 8.2 427 240 104 76 . 8 212 262 2 35 180 .25 5 16 
-
1. 6 305 
-
4 . 3 
SFO-l 8/19/74 - 8.35 435 12 14 180 14.4 29 9 3 12 228 195 9 8 266 .2 25 - 8.6 
SFO-2 
-
8.47 408 34 12 164 4.6 27 5 26 8 22 3 199 8 5 91 1.2 170 - 7 . 6 
SFO-3 
-
8.35 393 4.4 0 42 2.0 26 2 27 0 218 18 3 
-
8 5 BO .3 850 
-
2.7 
SFO-4 
-
8.30 371 77 0 2 6 4.1 437 9 248 206 171 
-
7 72 2 . 7 350 
-
3. 2 
SFO- 5 
- 8.30 369 2 1. 5 38 6 . 3 4845 248 208 164 - 8 - 6 8 3. 5 320 - 3. 2 
SFO-6 
-
B.38 371 18 2. 4 5 0 4 . 8 4 370 245 205 173 
-
6 4 114 3. 5 360 2. 7 
SFO-7 
-
8.5 371 8 2 48 5 . 2 436 7 24 7 207 17 5 8 5 102 3. I 345 3. 8 
SFO-8 
- -
13 2 4 2 3. 0 4385 250 
-
173 
-
6 5 77 3.1 325 - 3. 2 
SFO- 9 
-
8.5 374 32 10 4 . 3 4372 25 1 205 17 1 7 62 59 3.0 360 3.8 
S FO-IO 
-
8. 5 2 38 0 28 12 28 4 . 2 4387 234 20 7 173 
-
5 4 4 6 2.9 2.7 
SFO- 11 
- - - - -
5 
-
SFO-12 
-
8.0 226 14 0 68 168 3 . '1 442 , 32') 242 lSI 37 25 07 . 8 7 . 0 
SFO-13 
-
8. 2 428 70 
-
48 5 2. 9 4389 333 23 5 168 6 4 92 I 1. 6 275 4. 3 
WATERSHED: South ,Fork - Ogden River 
Sp. Total· Fecal Fecal 
Alka- Hard- Total Site Num.ber 8. Temp. Condo Col. Col. Strep SS TDS TS BODS O-P04 NH 3-N N02-N NO]-N Total CI 
Sample Date °c pH fJffiho/ count/ count/ count/ mg/l mgt! mg/l linity ness mg/l f'Il/l f'Il71 f'Il/l f'Il/l f'Il/l 
F p. 
mg/l 
CIn 100IIll 100mi 100Inl mlOl/l mg/l f'Il/l 
SFO-I 
,1>61741 - - - - - - - - - - - -SFO-2 
- - - -
- - - - - - - - - - -SFO-3 I 7
0 8.45 396 10 3 40.2 
- -
219 168 
- 8 - - 735 - 3. 6 SFO-4 
-
8.35 371 68.2 3.5 37 
- -
207 174 .3 
-
10 
-
350 
-
1.0 
SFO-4a I 
-
8.35 395 1 17 222 
- - -
209 190 
- -
9 150 
-
.5 
SFO-6 140 8.25 381 
-
2 23 
- - -
206 179 .2 
-
7 
-
335 1.0 
SFO-6a 8.48 381 
-
4 31 
- - -
206 180 .4 
-
7 
-
325 1. 6 
SFO-8 130 8.45 380 14.7 4.5 29 
- - -
200 177 .6 
-
10 
-
425 
-
1.6 
SFO-9 130 8.48 379 28 12.7 36 
- -
Z04 162 .5 
-
9 - - 300 
-
2.6 
SFO-ll 130 8.45 382 
-
18.3 46 
- - -
ZOI 164 .8 
-
8 320 
-
2.0 
SFO-l 9/5/74 
-
8.25 490 
- - -
9.9 253 607 Z44 222 .4 3 II 40 .5 13 
-
8. (I 
SFO-2 
-
8.3 496 
- - -
3.3 214 278 239 210 1.3 7 2.6 71 1.3 143 
-
7. O. 
SFO-3 
-
8.35 463 
- -
-
.8 2.20 278 233 206 .9 6 18 358 .8 743 
-
3.0 
SFO-4 
-
8.3 503 
-
- -
2.8 212 236 Z27 206 .7 8 25 34 5.8 325 3.5 
SFO-5 
-
8.4 526 
- - -
1.8 217 288 2Z5 ZI4 1.0 9 17 98 5.0 650 4..0 
SFO-6 
-
8.35 435 
- - -
1.7 217 Z38 2Z3 206 .7 7 9 ZO 4.9 Z60 4.0 
. SFO-7 
-
8.4 452 
- - -
Z.2 205 Z25 2Z5 Z02 .7 7 14 ZZ 4.9 Z13 3.5 
SFO-8 
-
8.4 449 
- - -
1.4 183 Z50 Z2.Z ZOO .7 6 58 ZO 4.8 ZZO 4.5 
SFO-9 
-
8.45 455 
- - -
1.1 ZIO 243 ZZO Z06 .2 6 17 18 4.0 Z50 4 . 5 
SFO-IO 
-
8.4 430 
- - -
3.0 -'295 217 2Z1 ZIZ I.Z 6 33 33 3.9 235 4.5 
SFO-l1 
-
8.4 466 '- - - 3.6 Z74 207 2Z1 194 1.0 6 57 40 3.7 2Z0 - 5.4 SFO-IZ 
-
8. I 310 
- - -
.7 309 243 244 Z06 .8 z6 Z3 33 .8 135 
-
5.9 
SFO-13 8. I 474 '- - - .6 310 282 253 Z 12. .5 9 14 16 1.5 150 3.9 
SFO-I 9/9/74 
-
8.32 394 4 0 176 7.7 2.36 246 241 192 .8 4 18 109 .8 15 
-
3.5 
SFO-2 
-
8.05 400 6 3.5 88 II. 6 202 208 245 216 1.1 9 38 118 1.4 120 - 8.6 
SFO-3 
-
8. Z 364 7.7 • Z 37 3.0 209 182 237 210 .6 7 33 47 .8 630 
-
2.5 
SFO-4 
-
8.25 367 18 .7 9 Z.5 ZOO 198 229 202 
-
7 8 44 4.9 240 3.5 
SFO-5 
-
8.38 382 4.4 1.2 16 1.2 217 208 234 21a I 6 9 18 64 4.8 270 4.0 
SFO-6 
-
8.42 383 6 1.8 17 2. I 279 228 228 198 .9 7 7Z 71 4.6 230 4.0 
SFO-7 
-
8.40 366 10.6 1.2 18 3.6 lSI 193. 228 200 1.1 36 48 56 4.7 230 3.5 
SFO-8 
-
8.38 377 12.6 2.8 22 4.5 191 186 232 210 1.0 9 55 41 4.6 235 - 4.0 
SFO-9 8.41 377 15 4 17 4.1 222 148 226 216 1.3 6 122 96 4.8 213 4.0 
SFO-I0 
-
8.31 375 37 4.6 25 2.0 138 191 227 192 \.5 68 104 3.9 no 
-
5,3 
SFO-l1 
-
8.4 376 28 24 3.8 139 204 230 174 1. 6 14 88 54 3.8 220 5.3 
SFO-12 8.0 426 36 92 80 7.5 146 232 245 20 6 1. 0 5 31 6 2 53 .9 55 
-
7. I 
SFO-13 
- 8 • .1 8 421 76 9 33 3.1 166 191 26,S 168 1.1 9 40 32 1. 6 120 5.0 
WATERSHED: South Fork - Ogden River 
, , 
Sp. Total Fecal Fec;!.1 
NO -N I NO-N Site Numbe r lie Temp, Condo Col. Col. Strep SS TDS TS Alka- Ha rd- BODS O-P04 Total NH3 ,N Total 2 3 Cl 
Sample Date °c pH flmho/ count/ count/ count/ mg/I mg / J mg/l linity ness nlg /l !-'g/l !-'gIf I !-'gIL !-'g/-l !-'g/1 Fe mg/I 
cm 100mi 100mi 100mi mg/l mg/l !-'g IL 
SFO-l 9/16/74 12° 7.9 443 
-
TNTC 'J.'NTC 3.4 188 277 230 114 1.0 135 12 95 1.0 
-
8. 5 
SFO-2 11° 8.15 370 4.3 8.3 112 .2 155 198 215 176 1.1 232 40 38 1.8 65 
-
7.0 
SFO-3 9° 8.1 386 14 .2 43 1.3 184 125 235 168 .5 19 16 
-
1. 1 1050 2.3 
SFO-4 155° 8.2 389 43 1.6 8.5 2.6 163 188 231 168 I. I 39 46 28 4.0 273 4.4 
SFO-5 14° 8.3 386 14.4 2.8 14.8 1.9 157 176 220 176 .4 33 10 36 3.9 230 
-
4.4 
SFO-6 14.5c 8.25 376 11. 3 1.6 8.8 1.1 177 191 227 157 1.0 53 63 27 4.0 250 
-
3.9 
SFO-7 15° 8.0 384 11 .8 8.8 1.8 172 188 227 176 1.0 17 12 28 4.8 210 4.4 
SFO-8 I 15° 8.41 368 '20 1.0 14 1.6 179 l08 225 1.5 45 22 21 3.9 150 - 4,4 
SFO-9 140 8.1 383 21. 3 7.0 20.4 3.2 143 206 216 1.3 332 9 68 3.0 150 
-
3,3 
SFO-I0 14° 8.2 374 30 4.0 56 5.2 254 206 223 199 .9 16 11 31 3.0 155 
-
4,4 
SFO-l1 13° 8.3 376 149 23 147 1.3 250 199 219 174 1.0 18 14 27 3.1 123 5.0 
SFO-12 149 7.9 419 164 128 40 2.4 263 213 243 182 1.3 42 32 33 1.6 
- -
6.4 
SFO-13 15° 7.95 429 20 18.7 35 .4 246 , 225 265 167 .8 129 110 35 1.6 80 2.3 
SFO-l 9/23/74 9° 8.31 437 0 TNTC 480 .8 282 371 245 120 2.4 6 8 41 1.0 213 
-
9 .1 
SFO-2 6° 8.38 379 1.3 14.7 184 1.9 261 338 244 190 1.2 10 17 16 1.3 119 6 . <) 
SFO-3 12° 8.38 400 29.7 1.5 68 0 271 314 233 178 1.1 9 24 20 1.3 379 
-
2.7 
SFO-4 13° 8.20 394 149 TNTC TNTC 3.2 276 262 233 196 1.0 4 13 21 4.3 298 
-
4. 3 
SFO-5 12° 8.33 364 15.2 3 24.7 .9 242 317 235 188 1.7 7 21 24 4.1 299 - 4.8 
SFO-6 12° 8'.41 383 12.7 4 2.7 .4 269 279 232 194 1.3 10 25 41 3.8 284 4,0 
SFO-7 12° 8.34 384 32 4.2 26.7 .6 273 280 228 196 1.4 20 30 31 3.5 375 4,0; 
SFO-8 12° 8.31 374 8 2.2 21 -t.8 221 263 231 188 2.3 8 18 34 3.1 259 - 4.8 
SFO-9 11° 8.33 384 27.5 8 25.3 0 246 258 225 194 1. 55 12 23 28 2.8 205 - 4.3 
SFO-IO 11° 8.30 400 28 7 40 .6 237 256 238 172 1.9 6 23 22 2.7 211 3,7 
SFO-II 11° 8.38 298 Ii: 8.5 60 2.6 248 245 227 186 2.0 12 19 31 2.8 228 - 5. 9 
SFO-12 12° 7.91 434 108 100 102 2.0 254 248 246 178 3.3 27 42 40 1.3 74 6.9 
SFO- 13 13° 8.0 448 138 57 17 32.3 265 309 2 57 230 1.5 12 15 34 1;3 119 - 4.8 
SFO-I 10/7/74 - 7.65 449 8 l 'N'IO l:NTC 32.8 179 298 222 45 1 4.2 II 18 70 - 310 - 8.8 
SFO-2 
-
8.0 417 • 4 ~ 4. '4 60 13.0 178 218 591 4.1 10 5 63 
-
87 6. 9 
SFO-3 
-
8.05 394 ' I. :3 0 15 () 166 208 21 6 557 2.8 10 8 41 
-
79'S 
-
2. 0 
SFO-4 7.95 392 42 2 8 .7 156 210 210 55 4 3.3 10 18 40 - 250 - 2.9 
SFO-5 
-
8.15 384 2 1.4 10. 7 2.7 162 216 2 10 5 57 4.9 10 13 45 - 288 - 4.4 
SFO-6 
-
8.20 387 3.2 ' 1.6 13.2 .3 149 212 208 5 15 3. 1 10 3 56 270 - 3.9 
SFO-7 
-
8.3 384 2 1.4 133.3 2.0 142 201 207 547 2 . 6 11 8 63 - 224 4.4 
SFO-8 
-
8.23 383 3.2 .4 6. 7 1.6 150 211 200 56 1 4. a 10 2 31 145 2. a 
SFO-9 
-
8.35 374 4 3.6 68 5.3 135 188 201 59 1 3.5 10 3 37 - 156 3.4 
SFO-IO 
-
8.23 374 7.3 4.4 35 2.4 136 199 198 550 3.7 11 II 35 364 8 .3 
SFO-II - 8 . 4 374 54 25.6 49.3 1.7 145 202 19 3 561 3.6 10 6 59 - 135 - 3.7 
SFO-12 7.8 434 28 22 42.7 1.0 177 227 227 552 3,3 II 23 34 125 6.6 
SFO-13 
-
7.8 453 16 8 25.6 a 181 247 580 1. 7 10 9 24 88 4.4 
WATERSHED: South Fork - Ogden River 
Sp. Total Fecal Fecal 
Site NUIllber & Temp. Condo Col. Col. Strep SS TDS TS Alka- Hard- BODS O-P04 Total N!-I 3 -N N0 2-N N03-N Total -CI 
Sample Date "c pH fJrnho/ count/ count/ count/ mg/l mg/l mg/l linity ness mg/I f.Ig/1 f.lgfjl f.Ig/1 f.Ig/1 f.Ig/1 Fe mg/I 
cm 100mi 100ml 100mi mg/l mg/I f.Ig/1 
SFO-I 10/14/74 
-
7.65 379 3 286 1060 12.5 260 265 ZZ2 132 2.0 6 114 40 1.0 274 7.1 
SFO-2 
- 8.10 356 3.2 2.8 16 7.4 245 271 216 167 2.5 8 140 0 .6 55 
-
5.4 
SFO-3 
-
8.0 368 12.7 0 26 1.0 235 240 215 164 .5 8 170 13 1.1 855 
-
.4 
SFO-4 
-
7.9 337 10 .4 100 2.8 234 238 205 165 .7 11 142 9 1.7 327 2.9 
SFO-5 
-
8.15 334 .4 10.4 46 2.6 232 241 210 163 2.8 11 56 24 1.2 In 2.9 
SFO-6 
-
8.2 331 0 3 28 3.8 207 214 210 160 2.5 8 14 5 1.7 211 
- -
SFO-7 
-
8.35 380 3.6 2.8 32 2.8 146 206 215 104 2.5 11 42 11 1.1 234 2.1 
SFO-8 
-
8.25 357 2.8 1.8 88.7 2.7 183 22z.. 201 152 2.0 8 102 6 .7 176 2.9 
SFO-9 
-
8.3 357 6.5 8 168 .7 216 222 202 158 2.7 12 59 7 .7 140 
-
4 . 6 
SFO-I0 
-
8.25 352 4.7 3.4 10 2.5 141 224 198 154 2.4 8 116 19 1.1 97 2.1 
?FO-Il 
-
8.4 351 55 29.5 116 2.6 204 214 195 158 2.8 8 8 0 1.1 105 
-
6. 2 
'SFO-12 
-
7.85 420 86 38 62 2.1 250 249 232 147 2.7 18 137 16 1.2 103 -
SFO-13 
-
7.8 397 140 19.3 46.8 3.8 191 256 252 146 3.3 10 214 16 .8 152 -
SFO-l 10/20/74 
-
6.n 427 0 120 1900 9.6 330 301 100 150 .4 11 36 38 2.4 568 6.8 
SFO-:! 
-
8.4 416 0 8 48 1.0 327 294 216 198 .9 3 32 7 1.9 37 6.0 
SFO-3 
-
8.38 393 16 0 25 .1 294 259 212 186 1.0 22 29 IS .8 821 1. 04 
SFO-4 
-
8.33 400 , 0 
-
27 8.2 
-
260 206 194 1.2 22 12 18 4.0 369 - 3.9 
SFO-5 
-
8.48 387 0 .4 16 2.2 252 247 206 190 1.6 14 14 34 1.3 305 3.9 
SFC- ;, 
-
8.50 386 0 1.6 16.8 9.4 250 258 205 194 1.3 11 10 20 2.4 207 2.7 
SFO-7 
-
8.46 387 3 1.8 8 1.0 251 248 201 179 1.6 28 3 3 2.4 236 - 3.9 
SFO-8 
-
8.48 377 
-
1.4 50.8 2.4 258 241 200 177 1.4 
-
11 54 2.4 202 3.1 
SFO-9 
-
8.51 379 10.8 5.6 20 1.3 277 236 200 186 1.5 6 14 68 2.2 202 - 3. 5 
SFO-I0 
-
8.40 387 4 5.6 46 1.3 250 233 201 171 1.9 42 14 16 1.9 159 - 3.1 
SFO-ll 
-
8.42 387 8 6 42.7 1.9 248 
-
200 155 1.5 17 8 26 1.9 183 - 4.8 
SFO-12 ~ 7.87 445 6.4 
-
37.5 2.1 291 359 225 ' 181 .8 56 37 267 • J 71 - 6.0 
SFO-13 ~ 8.0 437 156 28.7 52 2.6 284 255 235 190 1.9 11 24 7Z .3 85 - 3.1 
SFO-l 10/27/-74 
- - -
.4 84 3000' 4.1 238 231 
- - -
16 
- -
5 .. 
-
SFO-2 
- - -
i.7 1.3 174 • 2.8 210 224 
- -
18 
- - -
-
SFO-3 
- - -
4.4 0 6 .9 154 225 - - - 16 - - 9Hl -
SFO-4 
- - -
0 0 5 1.9 233 196 
- -
18 
- -
378 
-
SFO-5 
- - -
0 0 14.5 1.1 
-
220 
- -
24 
-
359 
SFO-6 
- -
.2 .6 14 1.7 241 230 - - 16 - - 80 -
SFO-7 
- -
- 0 .4 
-
1.0 208 206 
- - -
18 
- -
183 
-
SFO-8 
- -
4 . 4 II 2.1 199 l3Z 
- -
14 
- -
183 
-
SFO-9 
- - -
1.2 3 10 .1 194 196 .3 - 14 - - 324 
SFO-IO 
- - -
0 2 74 
,:: I 194 192 - -
16 
-
.. 188 
-
SFO-l1 
- -
30 16 53.3 202 200 19 - .. 
I 
37 
-
SFO-12 196 130.4 75 1.2 228 245 1.3 - 50 -
SFO-13 
-
32 8 32 3.2 220 238 1. 5 - 19 -.. 80 -
Appendix B 
Water Quality Data for Individual Dates- Powder Mountain and Snow Basin 
Sp. Total Fecal Fecal 
Hard- BODS O. P 04 Alka- Tota l NH 3-N NOiN NOfN Total S,t<· Number ~ Temp. Condo Col. Col. Strep SS TDS TS CI pH linity ness ~I Ft' Sample .Oate 0<.- fJlTlho! count! count ! count! mg /l mg!1 mg! 1 mg!1 mg/l mg!1 f-tg/l f-tg/l f-tg!1 f-tg /l fig/! I11g ; I cm 100mi 100ml 100mi 
PM-2 2/9/74 0 TNTC 1 -
--- -PM-I 2/18/74 ----- 8 . 35 23
' 
-- I- --- lOS 52 151 3.44 70, 
PM - 2 8 . 57 214 TNTC - 16.9 87 65 0 56 56 II. 9 50 SB-l 7 . 3 374 3 . 2 . 4 0 10.8 17 9 176 0 16 124 2. 12 131 SB-2 7. 9 489 TNTC 14.4 9.6 8.7 28 6 153 .7 40 26 I. ' ,9 133 PM-l 2/25/74 
-
I 
84 
PM-2 7.7 2 13 TNTC I L. II L I. 3 42 G6 85 1. 9 24 32.3 7 180 14.0 36 
SB- I 7.8 373 0 . 4 I 4 . .3 I Lt. L30 L03 2. 3 40 36 . 2 4 35 7.5 140 
SB-2 7 . 5 
- 16 
" 4 5.2 Ll0 178 159 .9 50 40.2 6 68. 5.0 132 
-
480 PM-l 3/4/74 7.6 466 .3 .4 .4 15 25L 137 144 0 12 20 
I 
52 .3 5 32.0 124 
PM-2 7 . 4 183 3 . 5 16 50 14 2 52 64 .9 18 64 40 3.0 341 84 10.2 43 
SB- J 7.6 399 .6 .4 .2 3. I 150 216 ll3 (, .4 7 16 14 6 1.5 200 35 1.8 146 
SB-2 7.25 309 22 4 42 19.0 17 0 211 J 13 11 6 .9 79 124 79 2.0 202 72 11. 4 87 
PM-l 3/11/74 7.5 669 q 2 1.0 4 . 9 340 417 138 190 . 9 8 10 46 .2 528 7 5 5.35 
PM-2 7. ~ ~ 157 0 28 7.0 22.2 127 210 44 5 J 2 . 0 23 34 52 2 . 4 211 92 7.56 
SB-l 7.2:' 421 0 4 0 7.9 L42 jOt; 223 199 1.4 9 12 65 .7 214 40 2. 16 
SB-2 7. 35 254 0 32 7.0 33.8 19, · 362 85 81 . , 8J 104 54 2.2 134 82 7.02 
PM-I 3/18/74 7.45 101:' &.4 0 1.2 20.7 5 18 607 146 245 0 14 122 1. 5 760 
PM-2 6. 92 129 38 5 10 40.5 42 141 34 36 0 90 98 4.0 108 7.6 
SB-l 7.28 4 14 1. 6 0 .L 4 234 189 215 189 0 10 95 1.0 200 4.9 
SB-2 7. '.0 168 1.2 3 22 47.4 15 8 190 62 53 1. 6 138 125 2.7 200 7. I 
--- ~78 --- - --1-- -I- -- -i- . PM- I 3/25/74 592 - 0 3 29.8 175 219 128 208 2 . 3 9 48 77 1.0 552 31 107.6 PM-2 7.92 148 
- 0 9 19. 3 3 55 60 3. 6 II 102 73 3.8 26 98 10.3 SB-l 8.1 389 1.2 0 1.3 6.5 176 - 200 208 3.3 2 20 79 .8 256 
- 6.0 SB-2 7.78 228 1 2 58.8 120 96 84 90 1.7 54 2 10 58 2.2 128 80 12.0 
4/1/74 - -- 8. 12 545 14 0 5. I 410 378 -~ 2. 8 PM-I 0 14L 202 3.9 14 16 65 820 30 90.6 
PM-2 7.70 130 68 4 3 17. I 147 156 45 50 3. 6 17 48 73 3.0 88 94 10.7 
SB-l 8 . 4 362 7.2 0 0 5.4 250 258 200 122 5.5 3 29 57 1.2 424 75 5.9 
SB-2 7.75 176 44 6 2 17.8 l71 20b 69 62 3.9 41 94 91 2 . 8 64 7 6 9.1 
4/8/74 - 86.3 -PM-l 7.90 537 I .2 3 . 6 300 297 135 177 .5 8 16 29 1.0 612 15 PM-2 7. 80 151 52 2 20.2 I II 51 51 1.0 II 78 68 1.5 76 82 9.9 SB-l 7.95 346 U 0 2.4 188 198 17 8 171 1.0 3 8 14.3 .7 352 71 6.7 SB-2 7.95 194 47 4. 8 59.2 134 173 77 84 . 9 40 77 37.9 2 . 6 40 50 9.4 
4/15/74 - --- -PM-I 8.30 1074 37 .4 3 47.2 627 6 30 176 .1 5 52 21 3.7 840 33 250.0 
PM-2 7.90 130 64 0 5 15.7 121 125 49 1. 5 13 52 16 2.2 80 130 10.0 
SB -l 7.98 360 14.2 0 0 2.5 416 378 191 1.3 2 4 19 1.2 250 20 5.0 
SB - 2 8.0 8 212 76 0 17 12.4 303 238 87 1.8 44 72 35 1.6 60 88 11. 0 
---
--'---
00 
-
Site Nwnber & 
Sample Date 
PM-I 4/22/7~ 
PM-2 
SB -l 
SB-2 
PM-l 4/29/74 
PM-2 
SB-l 
SB-2 
PM-l 5/6/74 
PM-2 
SB-l 
SB-2 
PM-l 5/17/74 
PM-2 
SB-l 
SB -2 
PM-l 5/20/74 
PM-2 
SB-l 
SB-2 
PM- l 5/23.'74 
PM-2 
SB-l 
SB-2 
P M-l 5/27/74 
PM-2 
SB-l 
SB-2 
PM- l 5/31/74 
PM-2 
SB-l 
SB-2 
PM-l 6/7/74 
PM-2 
SB-l 
SB-2 
Temp. 
°c 
4° 
13° 
8° 
10° 
10° 
)40 
8° 
9° 
8° 
15° 
8° 
5° 
9° 
14° 
7° 
12° 
4° 
8° 
7° 
8° 
Sp. Total 
Condo Col. pH fJUlho/ '. ount/ 
cm 100ml 
8.12 874 3 
8.00 147 80 
7.85 373 0 
7. 60 171 29 
7.7 480 3 
7.8 160 36 
8.2 338 6 
7.7 164 68 
7.8 287 0 
8.22 173 2 
8.15 337 .9 
7.9 151 35 
8.12 179 6 
8. 25 177 5 
8.15 293 . 7 
8.08 187 
-
6.0 334 0 
6.0 187 0 
- - -
6.7 183 0 
7.95 218 4 
8.32 189 0 
8.10 314 10.4 
8.05 206 0 
8.05 192 
8.35 184 
e.25 286 
8.20 225 
8. II 225 132 
8.40 185 36 
8.20 234 3 
8.20 208 32 
8.3 261 26 
8.3 186 
-
7.95 157 31 
8 .2 260 6 
Fecal Feca l 
Col. Strep SS TDS TS 
count/ cOWlt / mg/l mg/l mg/l 
100ml 100ml 
3 14110 584 676 
3 
-
21. 7 142 171 
0 7 .3 344 356 
3. 2 
-
20 334 243 
2 13 56.8 339 471 
1 6 33.4 174 170 
.4 1.0 2.2 469 464 
0 
-
8.7 342 287 
4 36 975.8 221 1168 
0 56 47.9 139 134 
1.1 5.1 8.7 187 280 
7 26 17.3 133 210 
0 3 770 40 -
2 0 40 36 
-
0 .7 3.7 49 
-
TNTC 17.3 22.6 
- -
0 3 186.7 . ~55 360 
'IN'IC 28.5 30.5 246 161 
- - - -
'IN'IC 63 24.9 279 210 
0 0 704.8 63 827 
8.7 4.8 24.3 120 107 
0 . 4 1.8 164 7 
200 12.7 37.7 135 136 
4 16 2 143 606 
2~. 2 80 153 186 
8.4 6.0 206 If)O 
60 17.5 172 219 
0 0 
10 37.3 
0 1.2 
64 44 
1 " 
0 
2. 4 
'INTC 
Alka- Ha rd- BODS O-P04 Total NH 3-N NOZN N0 3-N Total C l linity ness 
mg/I "lit Fe fJ£/1 fJ.g/1 fJ.g/J fJ.g /1 mg/l mg/l mg/! fJ.g/l 
150 154 1.1 6 93 1.7 600 76 210 
56 67 1.0 32 54 94 1.8 60 liS 12 . 0 
204 186 1.3 2 10 59 .5 250 38 4 . C 
68 62 1.0 24 49 141 1.8 80 9 1 8.5 
132 146 1.0 9 68 59 1.7 920 
-
38. E 
68 75 1.0 7 40 44 1.3 200 - 4.9 
183 185 .4 3 20 4 6 1.0 220 
-
1. 
69 60 • .1 28 40 54 1.9 40 3 • 
103 106 1.0 20 376 327 1.7 
- -
31. 
80 82 • 5. 10 85 432 1.0 6 . 
183 171 1.2 3 10 94 .8 
- -
3. E 
60 SS • 6 26 56 119 1.6 - 6 . 
79 87 1.5 20 - 93 1.0 410 - -
94 99 1.3 18.5 115 60 .7 185 - -
180 167 2.0 Z 13 52 0 145 
-
88 76 1.5 7.5 61 63 .4 10 
- -
161 
- -
18 122 15 2. 6 82 5 29 
-
91 - - 16 <43 26 1.4 350 42 -
- - - - -
- - -
90 
-
23 50 14 1.3 42 
67 
-
1.3 27 98 103 2.6 385 
-
-
99 .6 9 :S8 25 .5 125 - 9. 
180 1.9 3 12 14 . i - -
95 - 1.4 27 ·124 42 1.4 20 - 11. 
96 87 1.1 24 114 1.2 - 10. 
97 90 1.2 14 46 .7 1.0 - 5. 
153 13 5 .9 7 52.5 .5 - 2. 
99 89 1.0 26 40.2 . 9 - 11. 
113 III 0 14 - 1.3 - - 8. 
'19 95 .7 8 - 1.0 - - 4. 
135 129 3 10 .5 215 - 2. 
90 77 .4 15 - 1.0 - - 14. 
140 150 26 34 1. 0 Rl' 104 10. 
J 03 8 I 24 H 1.1 2<; 16 ~ . 
84 8 1 
-
16 72 . 6 380 12 4. 
76 96 
-
36 58 . 7 170 I I h . C '\ 
00 
N 
Site Nwnber &, 
Sample Date 
PM-l 6 /10/74 
PM-2 
SB-l 
SB-2 
PM-l 
PM-2 
SB-I 
SB - 2 
PM-l 6/17/74 
PM-2 
SB-l 
SB-2 
PM-l 6/20/74 
PM-2 
SB-I 
SB-2 
PM-I 6 /24/74 
PM-2 
SB-l 
SB-2 
PM-l 6/27/74 
PM-2 
SB-l 
SB-2 
PM-l 7/1/74 
PM-2 
SB-l 
SB-2 
PM-l 7/4/74 
PM-2 
SB-l 
SB-2 
PM-l 7/8/74 
PM-2 
SB-l 
SB-2 
Temp. 
°c pI-! 
11° 7.60 
13° 8.05 
6° 8.00 
8° 7.95 
12° 7.41 
13° 7.94 
7° 7.88 
16° 8.05 
7° 7 .32 
15° 7.88 
8° 7.88 
19° 8.08 
7.9 
8.3 
8.05 
8.25 
6.98 
8.12 
'7.87 
8.09 
7.3 
8.3 
8.2 
8.3 
8.3 
8.3 
8.0 
7.1 
7.3 
8.2 
8.1 
8.3 
8 . 2 
8.6 
7.4 
8 . 3 
Sp. Tota l 
Condo Col. 
fllT1ho/ count/ 
cm 100mi 
262 0 
186 0 
221 12 
280 10 
315 0 
210 .4 
233 8.4 
350 1 
301 42 
218 0 
218 7.2 
387 96 
252 27 
204 0 
207 5.6 
403 100 
267 5 
230 18.4 
2 39 7.6 
446 156 
267 6 .. 8 
476. OG 
242 24. 8 
222 436 
246 .4 
250 OG 
232 14.0 
457 368 
254 0 
222 0 
268 4 
508 352 
287 
684 
-
263 10 
248 648 
Feca l F eca l 
Col. Strep SS TDS T S 
count / c0unt/ mg/! mg/ l mg/I 
100lnl 100lni 
0 82.5 133 194 
5. 6 33 27.8 64 115 
1.6 .8 3.7 6 3 117 
158 38 12.8 112 168 
.4 5.6 13.7 153 152 
57.2 9 32.3 112 112 
.8 3.2 7.6 116 94 
664 11 13.8 194 173 
5.6 10.8 6.6 179 193 
4 3 32.2 149 169 
.4 .8 3.4 132 135 
TNTC 3 3.4 235 289 
17.2 3.9 94 73 
27.5 21.9 47 48 
12 4.8 70 31 
OG 4.7 162 166 
4.4 36 .9 146 185 
16 'l'NTC 3.9 132 167 
4 36.8 
-
129 156 
386 'lNTC - 20Z 243 
1.6 22.0 4.0 145 179 
2 50 29.5 238 191 
23.6 14.4 3.9 129 179 
59 140 2.4 293 29 7 
0 TNTC 25.9 114 143 
TN'l'C 'IN 'l'C 4.3 264 278 
8 18.4 2.4 123 123 
-
l'NTC 5.4 133 134 
7. 6 
-
8.2 156 210 
-
18. 7 158 217 
3.2 
-
13.0 163 184 
'l'N'l'C 4. 6 324 371 
-
44.4 3.7 152 157 
19.5 262 2 1.4 205 150 
6 82 3.9 149 168 
95 56 13.1 385 397 
Alka- Hard- BODS O-P0 4 Total NH 3-N N0 2-N NOfN Tota l lini t y ness 
fJf!,FfJ Fe 
C I 
mg/! fJf!,/! Hl/1 mg / I mg/l fJf!,/1 fJf!, /1 fJf!,/1 mg / l 
120 /19 1.6 - 25 109 .4 205 65 21.5 
97 89 .75 
-
18 78 .2 0 13 1 5.5 
98 11 6 2.9 
-
13 246 0 645 24 3.0 
125 104 .75 - 35 40 0 125 70 16 . 5 
123 116 
.53 11 6 45 1.4 150 125 -
lOS 96 .65 7 63 73 .8 0 84 -
127 liZ .75 3 16 35 .5 660 13 -
142 119 .70 24 45 39 .8 180 38 -
119 
-
.8 
- -
169 .9 91 0 39 -
108 
-
I. 3Z 
- -
416 . 9 320 28 -
119 
-
.88 
- -
175 .3 280 7 
159 
-
I. 63 
- -
145 . 3 260 33 
-
106 98 13 20 II .6 470 - 6.9 
104 95 1.30 8 23 12 .8 140 - 29 . 6 
113 100 1.85 5 15 42 .3 245 - 31.9 
69 
-
.6 29 46 10 .2 IS - 8.5 
80 79 .1 17 34 7 .8 335 - 26.8 
105 96 .65 12 24 19 2. I 130 - 6 .8 
118 110 .3 5 20 78 .5 85 - 2. 2 
166 177 . 8 23 36 15 3.1 175 7.0 
79 112 1.0 47 - 27 .2 - - 30 . 9 
12Z 153 .5 11 
-
30 .3 - 8.1 
134 75 1. Z 0 
-
41 0 110 2.9 
207 98 .9 Z8 
-
34 0 - .. 33.0 
116 100 1.1 6 18 67 Z.O 185 - 30.7 
104 168 .8 18 48 7Z .5 60 - 4 .8 
139 127 1.3 12 16 67 .9 120 2. 1 
12Q 6 8 1.4 37 52 68 .9 300 - 26 . 5 
88 2.0 18 22 62 1.4 - 25.9 
125 2. 1 9 14 54 1.3 - - 4.8 
150 
-
1.7 3 6 49 .8 - - 1.4 
2 23 3.1 38 48 64 .7 - - 30.7 
158 110 1. 45 17 35 33 . 6 320 - 28.2 
281 110 2. 8 14 29 27 2.2 175 7.5 
90 16 1 .6 7 25 39 .6 11 0 - 2. 5 
11 6 243 1. 25 9 7 100 16 .5 30 - 47.7 
r 
\ 
00 
W 
Site Number & 
Sample Date 
PM-I 
PM-2 
SB-l 
SB-2 
PM-l 
PM-2 
SB-l 
SB-2 
PM-I 
PM-2 
SB-I 
SB-2 
SB-l 
SB-2 
PM-I 
PM-2 
SB-I 
SB-2 
PM-l 
PM-2 
SB-I 
7/11/74 
7/18/74 
7/25/74 
7/29/74 
8/5/74 
SB - 2 (Dried Up) 
PM-I 
PM-2 
SB-l 
PM-I 
PM-2 
SB-I 
PM-I 
SB-l 
PM-I 
PM-2 
8/8/74 
8/12/7 
8/15/7 
#4A 
8/19/7 
Temp. 
DC pH 
8.1 
8.5 
8.2 
8.6 
7.5 
8.5 
7.4 
8.4 
8.1 
8.4 
8.1 
7.91 
7.9 
8.4 
8.1 
7.7 
9.35 
8 . 35 
8.0 
7.0 5 
7.95 
7.50 
7.4 
8.3 
8.1 
7. IS 
7.95 
7.55 
8.20 
Sp. 
Condo 
fllTlho/ 
291 
702 
286 
252 
322 
725 
287 
239 
345 
835 
370 
306 
359 
879 
344 
213 
370 
Total Fecal Fecal 
Col. Col. Strep 
count/ count/ count/ 
100mi 100mi 100mi 
10.411.625.2 
330 84 303 
SS 
mg/! 
'IDS 
mg/! 
2.1 78 
.5 385 
5 24 5.5180 
o 86 140 21. 1 146 
6.7 87 124 5. 5 165 
170 TNTC 'IN.fC 3.4 468 
1. 
28 
40 
2 
352 
1.6 7.623.2 
TNTC 205 1400 
OG 103 
OG 196 
38. ~ 19. 2 54.5 
176 booo 
12 
100 
OG 
30 
25 
67 
TNTC 
3.7 164 
77.3 148 
5.7 202 
.9 502 
3.6 215 
3.0 499 
3.0 117 
19.7 25 
5.5 71 
7.1 357 
... -
179 
133 
185 
329 TNTC 21 
952 
16.8 
17.6 
2. 2 
242 TNTC 
354 93 
386 
279 
407 
367 
395 
371 
247 
300 
144 
9 
SO 
12 
11 6 
17.2 76 
37 
100 
53 
400 
126 
6. 4 81 
12 82 
TNTC 
19. 2 
360 
1. 6 95 
15. 6 50 
1. 6 114 
1. 7 113 
3.7 
11.1 4352 
17.0 4292 
TS 
mg / I 
160 
369 
195 
184 
187 
457 
100 
215 
206 
490 
162 
457 
180 
III 
169 
496 
214 
188 
232 
ISO 
120 
197 
188 
20 6 
269 
19 1 
Alka-
lini ty 
mg/1 
170 
280 
187 
292 
97 
125 
104 
125 
197 
315 
179 
266 
129 
112 
180 
285 
106 
107 
184 
105 
108 
190 
120 
122 
Z12 
117 
2 14 
137 
12Z 
Hard-
mg /! 
131 
201 
62 
106 
155 
224 
104 
94 
160 
269 
190 
287 
146 
114 
181 
296 
139 
117 
192 
130 
186 
169 
145 
249 
183 
132 
171 
99 
BODS O-P04 
mg/! !"gil 
.4 
.6 
.8 
1.4 
.7 
1.2 
1.7 
1.0 
1.0 
1.5 
1.2 
1.1 
1.3 
.6 
o 
.9 
.6 
2. 7 
.7 
11 
13 
6 
35 
16 
18 
6 
51 
73 
17 
75 
13 
31 
8 
19 
12 
18 
10 
Total 
!"gFfI 
24 
90 
20 
45 
24 
112 
4 
64 
9 
64 
22 
23 
2l 
20 
NH 3-N NOZ-N 
!"g/! !"gil 
115 
63 
74 
8 1 
66 
84 
62 
48 
28 
73 
71 
75 
57 
29 
33 
60 
110 
87 
56 
75 
20 
44 
6 8 
80 
43 
103 
47 
. 5 Z10 
.1 25 
1. 0 200 
2.0 70 
1. 3 0 
.8 
. 6 260 
1. 9 ')0 
.7 170 
.4 () 
1.4 
.6 
70 
100 
80 
.6 300 
2.8 180 
.9 125 
1.2 525 
3.0 590 
1. 3 325 
2.0 
1.3 
. 6 
.3 380 
.5 220 
. 2 310 
1.0 
T otal 
Fe 
!"g/ I 
CI 
m g/ I 
1. 6 
50 . 3 
26 .3 
8 .1 
3.4 
47 .1 
2. I 
2.1 
28.4 
4. 5 
1.1 
68.4 
31. .. 
2. l! 
1.8 
32.9 
32.6 
8. I 
.1 . . 1 
42 . 4 
8.8 
3. 1 
36 . 9 
9.2 
2.9 
29.2 
7.0 
00 
~ 
! No. in Vehicle 
Truck ~ 
'< 
Camper "0 ~ 
0 
...., 
Trailer <:: 
~ 
Car :::. Q. 
~ 
Other 
Traveling through 
Sigh tseeing 
Community Camp 
0 
~ g. 
I» 
Private Property :=. 0 
::s 
Public Campground 
Other 
Camping 
Fishing 
~ 
Pi cnicing '< 
"0 
~ 
Tubing 0 ...., 
Sigh tseeing 
;> 
n 
~. 
Business q 
Other 
Length of Stay (days) 
~ 
(t ~ ~ 
::s-
~ 
0. 
en 
c 
~ 
~ 
'< § 
~ (D 
n 
'"'t 
~ 
...... 
..... 
0 
> = ~ "'0 
-"'0 
?; (D 
= (D 0.. 
til ~. 
c:: ("j ~ 
"-<: 
"'!j 
0 
'"'t 
3 
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